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PREFACE: 


In which is principally laid down the | 
Method which the Author has pur- b 


ſued in his Reſearches of thoſe Truths 1 
which are the Objects of his laſt if 
Works. | = | = 


* 


HIS is that Contemplation of Nature which 
; I made mention of in the preface to my 
Confiderations on organized Bodies *, and 
which was the work of my youthful days. I had in 
a manner buried it in oblivion at the bottom of my 
library, when I was called upon to detach from it 
the eight chapters that are at the head of my Conſi- 
derations. Twill not here repeat after what manner 
they were compoled ; but think myſelf obliged to 
confeſs, that having on this occaſion re-peruſed my 
Contemplation of Nature, and judging it not alto- 
gether unworthy the attention of the public, I was 


* Conſiderations on organized Bodies, in which their origin, _ 
developement, and reproduction, &c. are treated of; wherein alſo 
is colfeQed in a ſummary manner, every thing that natural hiſ- 1 
tory affords of the moſt certain and intereſting nature concerning 7 
On ſubject. Amſterdam; for Mark Michel Rey, 1762, 2 vols. | 
OQUAVO, 9 10 
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at firſt inclined to permit its publication. I che- 


riſhed this thought for ſome time; and reflected with- 
in myſelf, that works were daily publiſned that were 
neither ſo intereſting or uſeful, and which nevertheleſs 
had been favourably received. Proceeding afterwards 
to a more ſevere examination of it, I found ſo many | 
imperfeCtions in my work, ſo many vacant ſpaces to | 


ſupply, and ſuch a number of things to rectify and 


explain, that I ſuddenly altered my intention, and 
determined to ſuppreſs the book. I was more and 


more confirmed in this reſolution, on comparing | 
this book with my laſt works; it appeared to me 
to be too inferior to my former works, and my 


ſelf-love, piqued at this difference, condemned the 
unfortunate work to the flames. I was deſicous of | 


| ſkreening myſelf for ever from the temptation of | 


publiſhing it, and commended myſelf for this inſtance 


of courage I had ſhewn. I was going to execute 


the ſentence, when an intelligent and judicious 
friend “ entered my cloſet : I had the weakneſs to 


communicate my deſign to him, perhaps from a 
tincture. of paternal affection. He gave it a leſs ri- 


gorous examination, and repreſented to me, that 


after having written for the learned, I might with juſt 
_ reaſon employ my talents for ſuch as were not, and 


whom I wiſhed to inſpire with a deſire of becoming 


fo. He had read over my MS: ſeveral times with 


Pleaſure ; and engaged me to promiſe not to burn 
it. He obtained ſtill more from me (for what 


could I refuſe to a friendſhip like his!) he prevailed 


Mr. Bennelle, paſtor at Geneva, whoſe modeſty, I ſhould 
rather ſay, truly Chr:tian humility, forbids me to uſe even the 
ſhadow of an eulogium. It is with regret therefore that my heart 
paſſes over in ſilence the virtues of this excellent friend; but the 
public will however be ſenſible, that the tender and ancient friend- 


ſhip which unites us, conſtitutes one of the chief and moſt en: 


dearing pleaſures of my lite, 
N F upon 
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upon me to reviſe and perfect this production. I 
had lately completed my Conſiderations on organized 
Bodies ; I then undertook this new taſk. The far - 
ther I advanced in my reviſal, the more I reproach- 
ed myſelf for having yielded to his importunities. 
Each page, each paragraph preſented to me ſome 
alterations or additions requiſite to be made, and 
the manuſcript fell from my hands. I perceived I 
was unable to new-model it intirely; my health 
would not admit of that; my other works had im- 
aired it, and the ſtate of my eye- ſight was another 
obſtacle, which I ought not to ſtruggle againſt, 1 
was then under the neceſſity of reſolving to ſuffer a 
thouſand defects to paſs in my work, which I was 
perfectly ſenſible of, without having it in my power 
to rectify them as I wiſhed. Thus after having re- 
viſed a third part of the manuſcript, I ſubmitted 
this ſpecimen to the judgment of two illuſtrions 
perſons whom TI looked upon as more ſevere than my 
friend. Their advice nevertheleſs coincided with 
his, and they earneſtly preſſed me to complete my 
undertaking. This was a taſk indeed, and a much 
reater one than I had expected. I ſoon found 
myſelf indiſpenſibly obliged to compoſe afreſh ſome 
conſiderable paſſages of it. The principal difficulty 
was, to replace thoſe eight chapters I had detached 
from it, and publiſhed. This I have done in the 
ſeventh part. I made an equal number of additions 
to the viiith, ixth, xith, and xiith parts; but care- 
fully avoided entering inte particulars, which would 
have too much contraſted with the title and ſcope 
of the work. I addreſs it ſolely to thoſe, who, 
not having made a particular ſtudy of nature, are 
nevertheleſs not inſenſible of the beauties of every 
kind ſhe contains. I ſhall think myſelf amply 
recompenſed for my labour, ſhould I excite in 
"them a deſire of viewing more cloſely theſe ad- 
b 2 mirable 
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mirable productions, which I have barely ſketched 

out. It would likewiſe be a much higher fatiſ- 

faction to me, could I raiſe up their mind and 
heart to that ADORABLE WaisDoOM, in the con- 7 
templation of whom we cannot be too much en- 
gaged, 1270 5 # 
Buch is the hiſtory of this work, and ſuch were 
my views in compoſing it. May I flatter myſelf * 
that the judicious publick will condeſcend to mea- 
ſure their judgment by theſe views, and pardon in 
me thoſe imperfections which my indifferent ſtate 
5 of health renders more excuſable? When I was 
#2 inclined to ſuppreſs this book, it did not ariſe, as I | 
before obſerved, from modeſty, but was the pure 
: effect of ſelf-love ; this I now ſacrifice to the hopes 
| of its being of ſome utility to a great number of 
readers. I neither have, nor can have, with re- 
Ipect to this, any other pretenſion, I only pub- 
liſh the faint outlines of a work, the plan of which 
I had conceived when pretty young, though works 
"OM of more importance prevented my executing it in its 
" full extent. I particularly regret the barrenneſs and 
inſufficiency. of the four firſt parts: they required 
to be more fully treated of; but if I had under- 
taken to {well them to a greater degree, I ſhould 
thereby have occaſioned a third volume, and do not 
x. know whether even that would have proved ſuf- 
= ficient. In delineating the ſcale of beings, I have 
1 | by no means pretended to fix that ſcale: I 
= have frequently mentioned this: my method has 
4 „ been, to take only a tranſient view of beings, and 
£Y treat of them in a curſory manner. There are 
> without doubt gradations in nature; this was re- 
| marked by the ancients; we have diſcovered ſome Bf | 

of them by the eye, which ſeem to be highly cha- 

racterized. But the ſpecies, order, and connection 
- of theſe gradations are but very imperfectly known to 
be” ET us. 
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us. What I have explained in the eighth part 
concerning this ſubject, and ſeveral others relative 


to it, that are no leſs intereſting, will perhaps be 
regarded with pleaſure. The three chapters which 


conclude this part, may be conſidered, if the reader 
pleaſes, as an eſſay of logic, for the uſes of the con- 
templator of .nature. 

In parts vii and ix. 1 reſumed my principles on 
the regeneration and reproduction of organized bo- 
dies. I contrived to preſent them to the public very 


much abridged, and in a point of view ſomewhat 


different from that under whick they had appeared 
in my confiderations. It was incumbent upon me to 
avoid copying myſelf; I therefore handled this excel- 
lent ſubject again in a new manner, and confined 
myſelf. within very narrow bounds. 

Some reputable journaliſts, in the advantageous 
account they have thought proper to give of my 
book concerning organized Bodies, have largely in- 
ſiſted on the conſequences I have drawn from facts 


relative to generation. They have taken care to 


advertiſe their readers, that every thing treated of 
in this book, that exceeds facts, is mere conjec- 
ture, I could wiſh they had informed them at the 
ſame time, that I ſpared no pains to prevent their 
being miſtaken in this particular. I expected from 
their natural equity ſo important a remark as this, and 


one ſo neceſſary for the ſetting a true value on my 


method. What author, I will be bold to afk, has 
diſtinguiſhed more carefully than myſelf, facts from 


their mediate and immediate conſequences ? I have 


every-where endeavoured to interrogate nature in a 
manner ſuitable to her, and if 1 have not always 
proved happy in my interpretation of her, I have at 


leaſt always faithfully repeated her anſwers, and have 


never aſſociated my commentaries thereto without 
b 3 expreſsly 
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expreſsly giving notice of it. I ſhould have been 
more culpable than any other writer, if I had ated | 
otherwiſe; ſince I have ſo frequently proteſted : 
againſt the abuſe of conjectures and hypotheſes. 1 

But have theſe learned journaliſts read thoſe com- 
mentaries on nature, which they ſeem to have no 
reliſh for? I do not aſk, if they have meditated on 
them; that were to exact too much from their at- 
tention and patience. I forbear to make it appear, 
that they have only peruſed me with rapidity, and 
perſuade themſelves, that were I to enter into this 
examination, I ſhould only be embarraſſed in my 
choice of proofs. The uprightneſs of their inten- 


tions and my gratitude impoſe a ſilence upon me 


with regard to that, which I find ſo much the more | 
. pleaſure in keeping, as I have always had a great 
averſion for confroverſy. 


True philoſophers have traced out for us in their 


immortal writings the proper rules of art for making | 
obſervations and experiments“ They have at the | 
ſame time given us both example and precept. They 
have ſhewn us with what wiſe circumſpection we 
ſhould employ hypothetical methods, and how much 
we ſhould attach ourſelves to the ſtudy of facts. 
They have advanced admirable things on theſe heads, 
which we cannot too deeply meditate upon. Thoſe 
£ writers, whoſe condition does not engage them to 

dive into matters of phyſics and natural hiſtory, lay 
Hold of theſe philoſophical maxims, turn them over 
and over, repeat them with great complaiſance, but 
do not always make a juſt application of them. 
They know in general, that philoſophers often loſe 
themſelves in the region of conjectures, and that 
there is nothing certain but ſuch facts as have been 
ſeen again and again. They therefore declare in- 
diſcriminately againſt all kinds of conjectures. The 


great 
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great NEW TON forbore to ſearch into the cauſe of 


gravity; a philoſopher of reputation modeſtly at- BY 


tempts to explain ir; he has recourſe to an ingeni- 
ous hypotheſis, which happily ſolves the phænomena, 
but which nevertheleſs he offers only for what it is. 
in reality: our zealous writers immediately commence 


a ſuit againſt him, condemn him unheard, commend. 


with their laſt breath the reſerve of NEW TON, whom. 
they are no better acquainted with, and conclude 
with exclaiming againſt the ſpirit of the ſyſtem. The 


myſtery of generation is thought indeed to be as 


much unravelled as the cauſe of gravity: a naturaliſt 


attempts to throw ſome light upon it; he begins 


with ſaying, No one will preſume to think that I have 
pretended to diſcover this myſtery ; it is yet concealed 


from the eyes of the greateſt philoſophers; I have only 
endeavoured to reduce this excellent part of natural 


hiftory to more philoſophical principles than thoſe which 
have been attempted to be ſubſtituted in theſe modern 
times *. This naturaliſt has in his poſſeſſion facts, 
that are extremely well eſtabliſhed and very deciſive ; 


he analyſes them, examines them part by part, com- 


pares them together, as well as with the fact already 
known, and beſtows his attention to the immediate 
conſequences reſulting from this ſtri&t examination. 
He explains with clearneſs whatever ariſes from theſe 


conſequences; he connetts them together, or rather, 


they connect themſelves to each other; the whole of 
this procedure is ſomewhat tedious, and requires a 
little more attention than a romance: the naturaliſt 
concludes in theſe words; nou I beg ſuch as are 
real philoſophers to inform me, whether ] have hither- 
to reaſoned well, if I have claſhed with facts, or 


* Confiderations on organized Bcdies, Preface, page 1. parag. 1. 
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=_— _ contradifted my principles * ? Theſe are queſtions 
3 | which the writers I am' ſpeaking of ſhould diſcuſs, 
= before they decide concerning my conjectures. But 
in order to this, it would be neceſſary for them to 
_-- take the pains. to meditate a little on my book. I 
=—_.  - did not offer theſe conjeCtures but for what they 
_—_ were in themſelves; and it was not modeſty, but a 
profound veneration for truth that inſpired me, when 
I declared, I cannot too often repeat, that T ſhall be 
always ready to abandon my opinions for ſuch as are 

more probable, My love for truth is ſincere, and 1 
| Hall never feel any uneaſineſs in publickly confeſſing 
x my errors. I have always thought that one © was in 
| the wrong,” was of more value than an hundred inge- 
nious replies . In treating of matters ſo difficult as 
theſe, we think little of appearing modeſt; becauſe 
we are obliged to be ſo. Beſides, thoſe by whom I 
have the honour to be known, are ſenſible in how 
fmall a degree I am attached to my opinions. Why 
ſhould I conſider them as a part of my being, ſince 
they are ſo independent of it? I have too often ex- 
perienced that it is rational to alter our opinions, | 
that we may not have occaſion to change them for 
the future. I always reſerved a place in my mind 
for contrary opinions. I have been miſtaken more 
than once; it is very probable I may be fo again con- 
cerning divers points. I ſpeak of opinions only, and 
not of truths; for they are of more than one kind, 
and ſome of them I have diſcovere.. 
I have therefore more reaſon than ever to requeſt 
thoſe who ſhall read my Conſiderations on organized 
Bodies, not to judge of me otherwiſe than on an at- 
tentive examination of my principles and their con- 
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. ES Fr ul Conſideration on organized B: dies, tom. ii. p. 319. 
=_ . + Ibid, at the end of the preface. 
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The PREFACE. is 
ſequences. I have ſome right to inſiſt upon it, and 
I flatter myſelf that I have acquired this right by 
the efforts I have inceſſantly made for giving light to 
this dark ſubject, and by the pains I have taken to 
compriſe in two pretty ſmall volumes ſuch a number 
and variety of facts. It is not allowable to affirm, 

that an author is deceived, without alleging any 
other proof, than a poſſibility that he may be miſ- 
taken in examining a fact, and deducing conſequen- 
ces from it. A perſon cannot be ſuppoſed capable 
of deciding, by a moment's peruſal, concerning a 
meditation of ſeveral years. It is not good for us to 
cenſure whatever we do not comprehend, merely 
becauſe we do not underſtand it, but it is very rea- 
ſonable to preſume, that what we do not compretend, 
others may, or at leaſt that the author himſelf un- 
derſtood it. Neither is it proper, in the laſt place, 
to pronqunce a thing inexplicable, becauſe the an- 


cients and moderns have not explained it : but it is 


very rational to hope, that new facts and deeper re- 
ſearches, will lead to ſolutions that exceed our ima- 
gination, The univerſal ignorance concerning tha 
manner of a thing, can give no one a title {uficiene 


for incapacitating the inquirer to prove it, Who- 


ever ſuſpected that a piece of amber, that attracts a 
{traw, ſhould conduce to the cure of a paraiytic and 
the theory of thunder? Was it ever imagined, that 
in order to decide the famous queſtion, Whether the 
germ belonged to the female? it was neceſſary to ob- 
ſerve the yolk of a hen's egg. Had ever any body the 
leaſt perception that the bubbles of ſoap would far- 
niſh us with a new branch of optics; and that the 
fruit which falls from a tree would unveil to vs the 
ſyſtem of the heavens ? Did any one ſurmiſe, that a 


particle of ſand or fixed ſalt would diſcover to us 
what paſſed in Jupiter, or in an animalcule ſeveral ' 


thouſand times leſs than a mite? When I refle& 
b 5 ſomewllat 
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{omewhat deeply on all this, I only decide on the 
impoſſibility of ſeeming contradictions, and expect 
every moment the diſcovery of a new world. Has 
any calculation been made of what can be done, or 
not done, of every kind by the human mind, the 
influence of times, places, circumſtances, and even 
accident? How alen has error itſelf led the way to 4 
anch?! 2 
To baniſh the liberty of conjecturing intirely | 
from phyſics, would be reducing us to mere obſer- 
vations; and to what end would obſervations ſerve, 


if we are nos allowed to derive the leaſt conſequence il 


from them? We ſhould be for ever amaſſing mate- 
rials, and yet never build. We ſhould perpetually 
confound the means with the end. Every thing 2 


would remain ſingle within our mind, whilſt all is 
Connected in the univerſe. I am very ſenſible we 


ſhould not be too haſty in forming ſyſtems ; who is I 


better convinced of this than myſelf, or who has 9 


oftener repeated it? I am equally ſenſible, that there 


are facts, whoſe conſequences are ſo palpable, ſo 1 


| immediate, that it is very allowable for a good logi- | 1 


cian to draw them, and to conſider them as prin- 
ciples by the light of which we may attempt to ad- 
vance ſome ſteps forwards. Our degrees of know- | 


ledge only extend and perfect themſelves by the com- 
. pariſons we eſtabliſh between our ſenſible ideas. We 


„r 


compare together ſeveral facts of the ſame kind; we 
ſee what reſults from this compariſon, and if they 
all converge towards the ſame point, we infer from 
thence that it is probable this point is a truth. We 
there concenter our attention, and perceive new 


rays to dart from it, which enlighten various ſides 


of the object. Thus are we enabled to derive more 
or leſs general reſults from our own or others obſer- 
vations, By this means we frequently arrive at the 

diſcover) 


diſcovery of cauſes, by an examination founded on 
reflection, and by a gradual decompoſition of effects. 
How ſuperficial ſoever our ſurvey of nature may 
be, we ſhall eaſily perceive that all her parts are 
cloſely connected by various relations. An inquiry 
into theſe connexions and relations ſhould be the 
employment of the natural philoſopher. Senſible 
that the cauſe which he is ignorant of and ſeeks after, 
is connected by a ſecret coherence with what falls 
within the compaſs of his knowledge, he aſcends as 

ve, far as he is able the whole chain of facts, faſtens 
ce himſelf to it, follows patiently all its turnings, and 
te- examines all its winding intricacies ; and if by this 
lly X laborious method he does not attain the deſired end, 
ng if he ſhould be till at a conſiderable diſtance from 
15 it, he will not, however, loſe himſelf in the night 
we of conjecture. The more the number of known re- 
d 18 FF lations ſhall increaſe, the greater degree of certain- 
has ty, preciſion, and extent, will our phyſical know- 


ere BI ledge acquire. I here term relations thoſe qualities 


ſo and determinations, by virtue of which different be- 
gi- IF ings conſpire to the ſame general end. Did we 
in- know the relations of every kind which the plant 
ad- bears to the earth, the water, the air, and the fire, 
W- and to all thoſe bodies which act upon it, or are 
m · By ſubject to its action; and if we knew moreover the 
We I relations which connect theſe different beings to 
we each other; our theory of vegetation would be com- 
hey Bi plete, and we ſhould ſee as diſtinctly the manner in 
ron which the plant vegetates, as we ſee how the hand 
Ve BY of a watch moves; we ſhould not judge by reaſon, 


neVv Bo we ſhould judge by a kind of intuition, and the art 


ides Biff of conjecture would not be applied to this object. 
ore BY We are not to proceed after this manner in phytics ; 
ſer-W the ſcience of natural relations is yet ſo ĩimperfectly 
the known, that there is not a ſingle production in na- 
ture, even among ſuch as appear moſt c. ntemptible, 
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particle of earth, a grain of ſand, a liverwort, a 


precious thread of experimental practice. 


reſults, decompounding theſe very reſults, penetra- 


principle, which is as it were the center of all the 
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which does not preſent us with obſcurities, and 
baffle the ſagacity of the moſt ſkilful philoſopher, A 


worm, become real Dædalus's to him, wherein he 
is preſently loſt, if he quits but for a moment the 


Too ſeek to know the manner how a thing is per- 
formed or comes to paſs, is properly to ſearch into 
the ſecret relations which connect this thing to others. | 
It is not ſimply to imagine; much leſs to conjec- 
ture. It conſiſts in bringing facts of the ſame or 
analogous kinds near each other, in decompounding 
them even to their ſmalleſt parts, examining what 
they have in common, and what is peculiar to each, 
what there is fixed in them, and what variable; in 
beſtowing our whole attention on the moſt deciſive 


ting into their reſults, and thus raiſing ourſelves by 
a ſeries of generative conſequences to ſome general 


particular truths, or the key of the vaulted edifice, 
If, amongſt thoſe facts we have before our eyes, any 8 
of them appear more important or more productive 
of conſequences than the reſt, we ſhould beſtow a 
more particular attention to this fact, and its more 
immediate conſequences. I ſay, its more immediate | 
conſequences; becauſe, in proportion to their be- 
coming leſs ſo, the chain loſes its ſtrength, the links | 
are diſpoſed to ſeparate, heterogeneous matters in- 
finuate themſelves betwixt two links, and the chain 
breaks the very moment we are going to uſe it. Let 
us here propoſe an example. 5 

Sauppoſe an exact naturaliſt were aſſured by accurate 
obſervations, many times repeated, that the germ 
exiſted in the female before fecundation; ſuppoſe he 
ſhould ſtrictly demonſtrate, that thoſe parts which} 
were thought not to exiſt, becauſe not perceived 


dic 
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d did nevertheleſs really exift, and already performed 
A X their natural functions; what conſequences would 

the philoſopher lawfully deduce from theſe truths ? 
he What ſteps would it be neceſſary for him to take, in 


hne order to clear up the myſtery of generation? : 

I The firſt conſequence of our philoſopher would 
r- X undoubtedly be this, that as the germ exiſted be- 
to fore fecundation, it is not produced by fecundation, 
s. or, which amounts to the ſame thing, is not en- 
c- BY gendered. But it is very certain that the germ of a 
or | bird would never be expanded in the egg without 
ng | the intervention of the male. I ſpeak of thoſe birds 
at | which are beſt known to us. There muſt then be 
h, ſomething in the germ which prevents it from un- 
in | folding of its own accord, as there is ſomewhat in 1 
ve the fecundating liquor which enables it to do ſo. -" +. 
ra- Theſe are very immediate conſequences, and cannoee 
by | be diſputed. _ >. 
ral The -germ then unfolds itſelf by fecundation : 14 
he | but what is meant by unfolding it/elf ? It is, to groß, 
ce. every way; to acquire at the ſame time more bulk 
ny | and circumference, The germ therefore receives 
ive matters foreign to it, which incorporate themſelves 
v 2 þ with its ſubſtance ; it is nouriſhed ; for how ſhould —< * 
ore | it receive at once a greater degree of bulk and com- 
ate | paſs, were nothing of a ſtrange nature to be added 0 
be- toit ? This new conſequence is as lawful as the for- 4.24 
ks 8 © mer ones. 1 
in- But nutrition, in a bird, ſuppoſes circulation;  *' | 4 
ain and this, the action of the heart. The heart ff 
Let the embryo then beats after fecundation ; it impels -: f 

into all the parts the liquid appointed to nour inn 2 

ate them, and cauſe them to unfold. We may diſcoven 
erm by the eye its pulſations at the end of the firſt day = 
hel of incubation, and it has been proved that they have 9 
ich begun ſooner. The heart of the embryo, then, had .' _ 
el, not before fecundation a degree of force neceſſary  . i 


dif . for . 2 I 
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| for developement : it muſt therefore have been com- 
municated to it by fecundation. Thus far our phi- 
loſopher ſeems to have reaſoned well. He muſt 
now ſearch for facts which diſcover the mechanical 
cauſe of the motions of the heart. The following 
are thoſe which claim his attention moſt. 
Every muſcular fibre contracts itſelf on the touch 
of any body, whether ſolid or liquid, and imme- 
mediately reſumes its poſition. This has been 
termed irritability. Our philoſopher does not in- 
quire into the nature of this ſecret force; he admits 
it, as the Newtonian admits attraction; I mean, as 
a certain fact, the cauſe of which he may always re- 
main ignorant of, and reaſon with equal juſtice con- 
cerning its conſequences. . The heart is a real 
f muſcle, and one of the moſt irritable. It continues 
* to move for ſome time after it has been ſeparated 
; from the breaſt. But theſe motions, which we 
might call ſpontaneous, ceaſe the very moment the 
blcod quits the cavity. They appear again as ſoon 
as new blood, water, or {imple air is conveyed into 
it. Liquors that are a little ſour excite them ſtill 
more. It ſeems them ſufficiently proved, that the 
cauſe of the motions of the heart is its irritability, 
Other very ſingular and very evident facts confirm 
theſe, and concur in eſtabliſhing the ſame truth. If 
then the germ does not unfold itſelf without the help 
E of fecundation, is it not becauſe the heart has not in 
A it a ſufficient ſhare of ſtrength to ſurmount, by its 
impulſion, the reſiſtance of the ſolids? Is not this 
= = conſequence in the order of natural conſequences ? 
T 'The fecundating liquor, therefore, muſt be a ſort of 
ſtimulus. | 
Another fact has juſt now offered itſelf to the ex- 
amination of our philoſopher. The organ of the 
voice of the aſs is an inſtrument that is extremely 
= compounded: it contains parts of a very remark- 
| N | be 
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able ſtructure. That of the voice of the horſe is 


different, and much more ſimple. The mule, that 
proceeds from the union of the aſs with the 
mare, has the organ of its voice conſtructed for the 
moſt part like that of its father. If the germ be- 


longed to the female, it would be a horſe, and not 


a mule or an aſs, that was delineated in miniature - in 
the ovary of the mare. It would anſwer no end to 
cavil concerning the exiſtence of eggs in viviparous 
females: we have ſeen a foetus that has been per- 
fectly well deſcribed in the ovary; and there are 
viviparaus animals, that at certain times produce 
their eggs to public view. The fecundating liquor 
then acts upon the interior part of the germ, ſince 
it modifies ſingly each of its interior parts. It like- 
wiſe modifies the exterior parts ; the ears, buttocks, 
and tail of the mule, are evident proofs of this. 
But if the germ pre-exiſted before fecundation ; if 
it is not engendered; if ſome parts which ſeemed 
not to exiſt at all, did really exiſt; is it not very pro- 
bable that the organ of the voice of the mule is like- 
wiſe not engendered ? Will our philoſopher claſh with 
the rules of ſound logic in drawing ſo natural a con- 
ſequence ? Wherefore the organ of the voice of the 
germ is modified by fecundation, and it is ſo in an 
expreſs relation to the father. So likewiſe are ſeve- 
ral of the exterior parts in the ſame relation. 

But do we conceive how the fecundating liquor 
can modify the exterior parts of the germ, without 
penetrating into it? We muſt therefore admit that 
it does penetrate it, although we are not thoroughly 
acquainted with the manner of it. It muſt alſo be 
admitted that it incorporates itſelf at leaſt with the 
parts it modifies; for theſe parts are nouriſhed, 


grow, and unfold themſelves in a more or leſs di- 


rect relation to the male, and the male has only fur- 
niſhed a liquor. | „ 
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xvi The PREFACE. : 
This liquor itſelf then has ſecret relations with 
different parts of the male, ſince it traces the image 
of them in the correſponding parts of the germ 
which it fecundates. It is not moulded in different 
parts of the male, in his larynx, ears, &c. What 
idea could be formed of the mould of a larynx, of 
an ear, &c. Here our philoſopher forbears to draw 
immediate conſequences, and advertiſes to that ef- 
fett. He recurs to ſome of his firſt principles, and 
examines their reſults afreſh. The fecundating li- 
quor penetrates the germ, it modifies certain parts of 
it; it therefore acts on theſe parts, cauſes them to 
grow, and frequently to exceſs. Conſequently it 
nouriſhes them; incorporates itſelf with their ſub- 
Nance, ſince growth is the natural and immediate 
effect of nutrition. Therefore it is not a mere i- 
mulus; it is alſo an alimentary liquor. Divers facts 
lead to the ſame conſequence. It is well known 
that it is that which cauſes the comb of the cock, 
the ſtag's horns, the beard, &c. to grow. Does 
not this nutritious quality likewiſe manifeſt itſe}f by 
the failure of the voice, and the melancholy effects 
of the conſumption. All nutritious liquor ſhould 
have a certain relation with the actual ſtate of the 
parts to be nouriſhed ; if theſe parts are extremely 
delicate, this liquor will prove very ſubtile, and 
highly wrought. If it produces great changes in 
them, we may from - thence juſtly conclude that it 
is endued with a ſingular activity; and as each part 
has its proper texture, which undoubtedly reſults 
from the nature of theſe elements and their combi- 
nations, fo the nutritious liquor ſhould contain mole- 
cules analogous to theſe elements; for nothing ſeems 
more diſpoſed to favour the union of elementary par- 
ticles than their affinity. One drop of water unites 
with another; a drop of water and a drop of oil 
mutually repel each other. The fecundating liquor 
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chen is extremely ſubtile, compounded, and active. 
*X It is in all likelihood conveyed to the heart of the 


forced into the larynx, ſince it modifies all the parts 
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germ, ſince it augments its irritability, and conſe- 
quently its impulſive force, It is probably then 


of it. Theſe parts, therefore, in their turn, con- 
tain thoſe determinations which render them modi- 
fiable. We do not know wherein theſe determina- 
tions conſiſt : but are very ſenſible that the fecunda- 
ting liquor would in vain act on theſe parts, if they 
had no relation with the method of acting in this 
liquor. The particular qualities of animal liquors 
ſeem to depend ultimately on the ſtructure of the 
organs that filtre, prepare, and work them. A li- 
quor deſtined to nouriſh all theſe parts ſhould pro- 
bably compriſe in it principles analogous to the ele- 
ments of all the parts. It is not unlikely, then, 
that theliquor of the aſs contains in it ſomething re- 
lative to his larynx, ears, &c. Therefore the or- 
gans which work this liquor are conſtructed in a 
certain relation to the different parts of the body. 
The prodigious compoſition of theſe organs, and 
the no leſs aſtoniſhing compoſition of the microſco- 
pical anatomy, aided by injections, diſcovered in 
the analogous ſtructure of the viſcera, ſtrengthen a 
conjecture that ſeems naturally to ariſe from an ex- 
amination and compariſon of facts. 4 well-known 
experiment reflects new light upon this, when deeply 
conſidered ; it is that of grafting the cock's ſpur on 
his comb. This ſpur, after ſome time, becomes a real 
horn, of ſeveral inches in length. This remarkable 
horn joints itſelf with the head, by parts of a refined | -F 
ſtructure, which before the operation did not appear _/ 
to exiſt either in the head or ſpur. We muſt not how-' 3 FF 
ever imagine that the ſimple operation of inſerting the _— 
ſpur into the comb has created new organs, If the 1 
ſpur had been left in its natural place, it would al- 9 
| ways » 4 
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ways have remained a ſpur. Being ingrafted into 
the comb, it has received a ſomewhat different nou- 
riſhment, which has cauſed it to grow to exceſs, and 
has modified certain parts more or leſs, either of the 
ſpur, the head, or both together. What then can- 
not nutrition effect; ? 

This is a flight ſketch of the method I have pur- 
ſued in my endeavours to ſolve the myſtery of gene- 
ration; ſuch conjectures as theſe prejudiced or inat- 
* tentive minds will preſently baniſh, with many other 
fuch like ſyſtems, to the land of chimeras; but this 
I myſelf will be ready to do, as ſoon as I am con- 
vinced that I have reaſoned falſly. I will not refer 
men of ſuch ſpirits to the peruſal of my Conſidera- 
tions on organized Bodies, and particularly to that of 


the 142, 143, 144, 145, 146, 147, 148, 333, 


336, 338, 340, 356 articles; that would certainly 
be utterly needleſs, I is ſufficient for me, that this 
book has obtained the reſpectable ſuffrages of ſeveral 
_ academies, and thoſe of divers learned men, who 
- are chiefly diſtinguiſhed for their knowledge in- this 
part of phyſics. I ſhall not give way to the tempta- 
tion of adorning myſelf here with the celebrated 
names of thoſe Peet pbers who have been pleaſed 
to commend my work : I know e that the friendſhip 
they honour me with. may have influenced their 
Judgment; but I am likewiſe ſenſible their candour 
would not have permitted them to diſſemble the de- 
fects they might have diſcovered in my method of 
treating philoſophical ſubjects. 

If any ſhould object, that I have not done juſtice, 
by particularizing the reſemblance between infants 
and their father and mother, I anſwer, that this re- 
ſemblance is never ſo diſtin or conſtant as that of 
the mule to the aſs and mare. If I have advanced 
fome principles, that carry a degree of probability 
with them, in order to explain the formation of i 
mule, 
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mule, theſe principles may tend to explain all re- 


ſemblances of the ſame kind. They will always 
reſt on the importance of the pre-exiſtence of the 


germ to fecundation. I admit then, that if the fal- 
ſity of this obſervation ſhould ever be demonſtrated, 
the edifice I have attempted to erect on that baſis, 


| would be as ruinous as thoſe I have undertaken to 


deſtroy. Such is the natural fate which threatens 
analytical works ; if we can but deſtroy the funda- 
mental principle, and detach the main link from the 
chain, the whole work will be little more than a ſe- 
ries of propoſitions which are more or leſs erroneous, 
and it can be looked upon in no other light than as 
a mere romance, | ; | 

When. we are once convinced that organized bo- 
dies which do not ſeem to exiſt before their firſt ap- 
pearance, were already pre-formed, we are thereby 
cautioned not to truſt to firſt appearances, and are not 
to be too haſty in taking for a generation properly /o 
called, the ſimple developement of pre-exiſtent parts. 
Thus when we perceive a little round bud appear 
at the end of a divided part of an earth-worm that 
has been cut in pieces, unfold itſelf by degrees, and 
aſſume the exact form of a worm, grafted in. ſome 
meaſure on the ſtump ; when we diſcover diſtinctly 
that this new production has in extreme miniature 
all the organs the worm preſents us with in its in- 
tire ſtate “; are we not authorized to conjecture, 
that this production pre-exiſted in the earth-worm, 
and that it is eſſentially the ſame with reſpect to its 
origin, as to that of the chick? It is true, the Au- 
THOR of nature has infinitely varied his productions, 
and that this prodigious variety invalidates more or 
leſs the analogical method. We remark, however, 
that the earth-worm, which differs ſo greatly from the 


* Conſidorations en organized Bodies, Art, 244. Ar 
| IC 
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chick by its ſtructure, is, like that, propagated by 
eggs. We alſo obſerve, that the plant, which is 
Till more unlike the chick, with reſpec to its on- 
ganization, than the earth-worm, is nevertheleſs; pro- 
pagated by ſeeds, which are ſpecies of eggs, wherein 
all the parts of the plant are deſigned in miniature. | 
This likewiſe recalls to our minds thoſe curious mi- | 
croſcopical obſervations, which exhibit to our aſto- 
niſhed ſight both flowers and ſeeds long before the 
natural term of their appearance, and even when we | 
had not formed the leaſt conception of their actual 
exiſtence. There is therefore a certain analogy be- 
twixt the productions of nature, notwithſtanding 
their immenſe variety. From man to the earth- 
worm, from the earth- worm to moſs, all the pro- 
ductions hitherto diſcovered multiply by living young 
or by eggs. Even viviparous animals have eggs; 
but the young are hatched from them in their mo- 
ther's belly. If organized bodies are not Pre- formed, 
they muſt form them/elves every day, by virtue of the 
laws of a particular mechaniſm. Now, I beg you to 
nform me, what mechaniſm. will preſide at the 
ormation of a brain, heart, lungs, and ſuch a num- 
ber of other organs? I do not yet render the diffi- 
culty ſufficiently ſtriking : it does not only conſiſt in 
cauſing to be mechanically formed ſuch or ſuch an 
organ, which is itſelf 'compoſed of ſo many differ- 
ent parts; it conſiſts principally in accounting, by 
the laws of mechaniſm only, for that multitude of 
various relations, which ſo ſtrictly connect all the 
organical parts, and by virtue of which they all 
conſpire to one general end; I mean, in forming 
that unity which we call an animal, this organized 
whole which lives, grows, feels, moves, preſerves, 
and reproduces itſelf, Be careful to obſerve that 
the brain ſuppoſes the heart, and that the heart in 
its turn ſuppoſes the brain, The brain and heart 
ſuppoſe 
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ſuppoſe” nerves, arteries, veins. But the animal 
nouriſhes itſelf ; the organs of circulation ſuppoſe 

likewiſe thoſe of nutrition. But the animal moves'; 
the organs of motion ſuppoſe alſo thoſe of feeling. 
But the animal propagates ; the organs of generation 
ſuppoſe in like manner thoſe of nutrition, circula- 
rion, feeling, and motion. We muſt in this cafe 
avoid adhering to generalities : we ſhould give par- 
ticular deſcriptions, and thoſe in the utmoſt detail, 
When we conſider an animal only in a general view, 
we are not ſufficiently ſtruck with the difficulty, I 
ſhould rather ſay, the impoſſibility of all the mecha- 
nical ſolutions. I do not require that we ſhould 
proceed from the human body, that maſter-piece of 
nature : we need only refer to the body of a con- 
temptible inſet, I requeſt only this favour of ſuch 
as are fond of mechanical explications; which is, 
that they would caſt an eye on the prodigies which 
the graver of the celebrated Lyonet has produced 
of this kind“: they would not then behold with- 
out great aſtoniſhment thoſe four thouſand muſcles 
employed in the conſtruction of a caterpillar, their 
admirable co-ordination, and that of the air-veſſels, 

which is no leſs admirable; and Iam fully perſuaded, 
that they would thereupon be convinced that a 
whole ſo prodigiouſly compounded, and at the ſame 
ſo harmoniouſly, ſo eſſentially one, could not have 
been formed like a watch, of parts let into each- 
other, or of the inlaying of an infinite number of 


* An anatomical Treatiſe of the caterpillar that corrodes the wvilleaw, 
&. Hague, 1762, 4to, I did not ſee this aſtoniſhing work till after I 
had ſent my manuſcript to the bookſeller. If I had met with it 
ſooner, I would have endeavoured to give my readers a curſory idea 
of it in part viii. The indefatigable and ingenious author may 
aſſure himſelf of having gained his end, that of ſhining without a 
rival, and filling us with aſtoniſhment : he has done better than 
this, for he has raiſed us up to the SouRcE of the many wonders 
he has deſcribed, | 
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divers molecules, united by ſucceſſive apþo/ition ; and 
hope that they will admit, that ſuch a whole as 
this bears the indelible characteriſtics of a work in- 
ſtantaneouſly performed. What end indeed would 
it anſwer to torture our minds in ſearch of mecha- 
nical ſolutions which do not conduce to ſolve the 
_ queſtion, whilſt there are ſo many abundantly de- 
ciſive facts, which ſeem to lead us as it were by the 
hand to the pre-exiſtence of germs ? I do not pretend 
to pronounce concerning the means which the CRR- 
Aron has been able to make choice of for bringing 
divers organiſed wholes into exiſtenee ; I will con- 
fine myſelf to ſaying, that in the preſent ſtate of out 
phyſical knowledge we do not diſcover any rational | 
method of explaining mechanically the formation of 
an animal, nor even that of the leaſt organ. I have 
therefore thought, that it is more conſiſtent with 
ſound philoſophy, becauſe it is more conformable to 
facts, to admit at leaſt, as very probable, that or- 
ganized bodies pre- exiſted from the beginning. | 
I have then attempted to apply the abundantly 
luminous and fertile principle of the pre- ordination WF | 
of beings to animal reproductions of every kind. 1 
- have ſhewn the great analogy which I have diſco- 
vered betwixt animal reproductions and thoſe of ve 
- getables that are better known to us *. I have ſup- 
' poſed, that whereas in great animals, and in many 
hell- fiſn and inſects, the ovaries occupy a parti: 
cular region ; in the earth-worm, in certain freſh- 
water worms, the polypus, &c. they were diſperſed 
throughout the whole body. I have therefore con- 
' ſidered the bodies of theſe remarkable animals as a 
kind of univerſal ovary. I have ſuppoſed that the 
operation of cutting them in pieces might convert the 


my JS &e Av F 


* Con ſi derations on organiſed Bodies, tom. I. ch. x. xii. particu 

larly the articles, 221. 223, 224, 225. 236, 237, 238, 239, 24% 
tom. II. ch. i, art. 245. 253, 254+ Chap. ii. art. 274, 275, &c. 
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3 | which would have been employed to the nouriſh- 
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ment of the whole body. I have thus explained the 
developement of theſe germs, and by this develope- 
ment the regeneration of each diſſected part. I think 
I have been enabled to aſſign the ſame cauſe for the 
multiplication by lips, and have indicated the rea- 


ſons of it“. I have ſhewn, that animal grafts, 


ſtrange as they appear to us, are very happily ex- 
plained by the curious obſervations that have been 
made on vegetable grafts, and particularly with re- 
gard to the new fibres which unfold themſelves both 


in the /ubjeF and in the graft T. I have farther 


cleared up this intereſting point by a fine obſerva- 
tion concerning the intire regeneration of the thigh 
of a great animal +. 


I have affirmed, that we are not to imagine that 


all the parts of an organiſed body are in miniatute in 
the germ, exactly in the ſame manner as they ap- 
pear to be at large in the developed whole. I have 
demonſtrated, from new diſcoveries made on the 
chick, that all the parts, whether exterior or in- 
terior, have, in the germ, forms and proportions, 
a conſiſtence and arrangement, which differ ex- 
tremely from thoſe they afterwards obtain, and which 
mult be the natural effect of the impulſion of the li- 
quors, and of evolution. || I will here ſubjoin, that J 
mean in general, by the word germ, all pre-ordination, 
all pre-formation of parts capable of themſelves of 
determining the exiſtence of a plant or animal. I 
will not venture to affirm, that the buds which the 
ſlißs of an arm polypus produce, were themſelves 
polypus's in miniature ; but will aſſert, that there 


* Conſiderations on organiſed Bodies, tom. II. Ch, ii. art. 274. 276. 
T Ibid. art. 268, gg 2 ; 
1 Ibid, art. 270. 


1 Ibid, art. 146. 351, 352. 


are 


can nevertheleſs give outward marks of ſentiment: | 
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are certain particles in the ſkin of the mother, which 
have been pre- organized in ſuch a manner, that a 
little polypus reſults from their developement. 4 
We know what arguments have been uſed con- 
cerning the nature of the ſoul, fince the diſcovery of 1 
the polypus. The materialiſts eagerly embraced ; 
this opportunity to eſtabliſh their favourite dorine. 
The iceptics redoubled their vain declamations on 
the uncertainty of our knowledge. True philoſophers Wl 
continued ſilent, without ſo much as daring to at- 
tempt the ſolution of the problem. It ſeems to me, 
that this ſolution depends on the grand queſtion of 
the pre · exiſtence of germs. I have thought then, if 
it be probable that organized bodies pre- exiſt from 
the beginning, it is not leſs probable, that the prin- 
ciple which animates them has in like manner pre- 
exiſted. I have come to no determination concern- 
ing the exiſtence of the ſouls of beaſts; but have eſta - 
bliſhed the probability of ſuch an opinion on analo- 
gy *: I have imagined that the polypus gave ſigus 
of ſentiment that were not to be queſtioned ; and} 
that an organiſed body, which devours its prey, and 
fiſhes for it as it were with a line, could not be ab 
plant. I have not imagined that the brain, 'or that 
which was in the place of it in the polypus, was ca- 
pable of thinking. I flatter myſelf that T have de 
- monſtrated, in a ihe manner than has been here- 
tofore done, that matter cannot think +. I have 
| then ſuppoſed a ſoul in the polypus, becauſe it ap} 
- peared to me capable of thinking. An automaton 


allow it; but how many operations of brutes arc 
© there which cannot be mechanically explained, but 
in a far-fetched manner? Beſides, many brutes hare 


®*. Confid. on organized Bodies, art, 283. 
+ Analytical Eſſay on the Faculties of the Soul, Coons, 1700 
4to. in the preface, and parag. 2. 716. 
; WL, 


EF >”: 
| = /-n/es like ours, and which are given them for the 
*X {ame end. Shall we admit that man, who has the 
2X fame ſenſes as the brutes, is only a mere machine? 
But if it be probable that brutes have a ſoul, it muſt 
neceſſarily be admitted, that this ſoul is immaterial, 
and conſequently indiviſible. The ſoul of the po- 
lypus then muſt be alſo indiviſible. We cannot di- 
vide this ſoul, in dividing the poly pus: but we ſhall 
by this means make way for certain germs to unfold 
themſelves; and the ſoul, which I have ſuppoſed to re- 
ſide orginally in theſe germs, will begin to experience 
ſenſations relative to the preſervation of the indivi- 
| dual. There will be formed ſo many new per/ons, 
ſo many new eh, which will develope new indivi- 
dual wholes. This I have endeavoured to explain 
at large in the third chapter of the ſecond volume of 
my Conſiderations on Organiſed Bodies, which the 
reader will be pleaſed to compare with the various 
reaſonings and conjectures, more or leſs vague, that 
have been advanced concerning this metaphyſical 
> \ ſubject. I ſhould not be aſked, as the journaliſt has 
dl done, whether the polypus has a brain, and nerves ? 
Theſe queſtions, like all thoſe of a ſimilar nature, 
bat will always preſuppoſe that the perſon who ſtarts 
them has not taken the pains to read me through- 
de out, or, if he has read my work, that he did not 
underſtand it. I never imagined that the polypus 


re- 5 ; 

: had a brain and nerves reſembling thoſe of great 
1AVe ; 

in animals. But I have thought that the polypus had 
155 the organs of feeling in a relation to its nature as a 


72 polypus or its peculiar manner of Feeling, and did not 
„apply myſelf to find out Fw it feels. It was ſuffici- 
ent to have ſhewn, that the phænomena of its re pro- 
duction did not in the leaſt claſu with the doctrine 
of the immateriality of the ſoul. 


SOL I: c I have 


I have not r decided between the u er of the 
Jointing and that of the diſſemination of germs. 1 
have only ſignified, that I inclined towards the joint. 
ing, and produced the reaſons which appeared to me 
favour this hypotheſis . I could never be perſuaded, | 
that calculations made to infinity, which terrify the 
Imagination, ought to be deemed arguments capable | 2 
of overthrowing reaſon. Nature works as much in i 
miniature as ſhe pleaſes, and the laſt terms of the di- 
viſion of matter are unknown to us. I did not aſſert, 
that it was actually divided to infinity ; but I might 1 
ſay that it was ſo to an indeterminate degree. 1 
I have not adopted equivocal generations; firſt, 
becauſe I know of none ; and ſecondly, becauſe ſuch 
generations ſeemed in my opinion to be contrary to 
every thing I had the moſt certain knowlege of con. 
cerning the generation of plants and animals. I have 
expoſed to view in a faithful and very extenſive man- 
ner, in my book on Organiſed Bodies, thoſe curious 
experiments whereby ſome celebrated philoſopher WB 
of our times have attempted to revive the opinion 9 
the ſchools +. I flatter myſelf, that I have ſhewu, 
with a ſufficient degree of evidence, how defective 
or equivocal all theſe experiments are, and what I 
werful influence a prepoſſeſſion in favour of a par. 
ticular theory has over obſervation ; and the conſe. 
quences reſulting from it. I did not confine myſell 
to the encountering this Hercules of the ſchool 
with the arms of reaſoning ; I have oppoſed facts 
which have been repeatedly reviewed by the bel 
eyes, and formally contradict the ſtrange conſequen- 
ces they have drawn from their obſervations f. I 
they ſhould object to me the generation of worn 
from ſheeps liver, that of certain worms thought i 


* Confid. art, 274. 342. 
> + Confid. tom. I. e . tom. II. Ch. vi. 


1 Ibid. art. 135. & 331. 
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be diſcerned in the veins, muſcles, and tendons; I 
would inquire, if the mere appearance of theſe worms 


in ſuch ſecret places, ſhould authorize a true philo- 


ſopher to conſider them as the immediate producti- 
ons of an equivocal generation ? Before the real ori- 
gin of thoſe worms that harbour in the finus fronta- 
les of ſheep was diſcovered, did we. not judge of it 
preciſely as the partiſans of the ſchools would per- 
ſuade us to judge of that of worms in the liver? 
And has it ſince been proved, that thoſe which have 
been taken for real worms in the veins, muſcles, 


tendons, &c. were really ſuch ? Have deceitful ap- 


pearances never impoſed upon prejudiced or unex- 
perienced obſervers ? But let us not cavil concern- 
ing the exiſtence of theſe worms; what can be law- 
fully inferred from their appearance in the foldings 
of the human body ? Nothing more than this, that 
we are ignorant how they came thither, Shall ab- 
ſolure ignorance of the manner of a thing, never 
render an opinion probable ? By what a number of 


various ways may not the inviſible feeds of theſe in - 


ſects introduce themſelves within the body? What a 
number of analogous facts confirm this opinion? 
How many fecret origins are there, which have at 
length been unveiled ? If the worms we are ſpeaking 
of have not an origin as regular as that of many 
other ſpecies ;' if they do not derive it either from 
eggs, living young, or any other cauſe of the like 
kind; it muſt be admitted, that they are formed of 


-a concurrence of certain molecules, which unite to- 
gether by aþþo/i1i9n, and by that means compoſe an 
organized whole, that lives, moves, and propagates. 
But how ſimple ſoever we ſuppoſe the organization 


of theſe worms to be, or how imperfect ſoever we 


repreſent them in compariſon of other animals, they 


are not the leſs animals on that account; and who- 


ever mentions an animal, is underſtood to mean an 
C2 Organized 
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organized whole, formed of a regular aſſemblage of 
many different parts, all perfectly organized, and all 
of them tending to one general end. How does the 
concourſe of certain molecules united by appoſition, 
eſtabliſh betwixt the parts thoſe numerous and vari- 
ous relations from whence the animal reſults ? Could 
we obtain ſuch a treatiſe on a ſpecies of theſe worms, 
as that on the willow caterpillar ; would the graver 
and pencil of a Lyonet give us the anatomy of it, I 
am certainly perſuaded, that thoſe animals which 
are repreſented to us as ſo ſimple and imperfect, in 
a word, as having fo little of the nature of animals 
in them, would appear to us as highly compounded 
beings, whoſe rich organization we ſhould think we 
could never ſufficiently admire. I have not pre- 
{ſcribed bounds to nature; Iam ſenſible how narrow 
thoſe of my own underſtanding are: I never pre- 
tended to determine all the methods by which ſhe 
can form an animal: there are undoubtedly ſome, 
of which I neither have nor can form any idea, but 
which will be diſcovered ſome time or other: I have 
barely ſaid, that in order to admit a new formatien 
of an animal, different from all thoſe of that kind 
we are perfectly well acquainted with, there will be 
required proofs at leaſt equally demonſtrative with 
thoſe I have given of the multiplication of vine-fret- 
ters without the concurrence of ſexes *. I have 
therefore advanced that the notion of equivocal ge- 
nerations is abſolutely diveſted of ſuch proofs as 
thoſe; and where is the wiſe philoſopher that can 
take upon him to diſſent from this? 

The formation of manſters is a point of phyſics 
very difficult to handle, and concerning which the 
greateſt phyſiologiſts are . divided in their 


Ob ſervations on Vine fretters, g vo. Paris, for Durand, 1745. 
Conſiderations en organized Bodies, tom, II. p. 216. 
ſentiments. 
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ſentiments. I have made many reflections on this 
ſubject, have collected together many facts, and have 
attempted to analyſe ſome of them 4. My deſign 
was, to explain more fully my thoughts on genera- 
tion, by applying them to the formation of different 
monſters, If I have not had recourſe to germs ori- 
ginally monſtrous, it was purely becauſe this hypo- 
theſis, otherwiſe ſo convenient, did not appear to 
me ſufficiently eſtabliſhed by the various examples 


produced in its favour, and that there is a great 


number of other examples, in which accidental cauſes 
I have nevertheleſs confined 
myſelf to the ſetting in a clear light the influente 
which theſe cauſes may have in monſtrous produc- 
tions, which the partiſans of the contrary opinion 
judge to be not liable to their action. 

I have now laid before my readers an abridged ſe- 
ries of my ideas concerning generation and repro- 
duction, in oppoſition to that which is to be met 
with in the very imperfect extracts from my book, 


and in order to acquire a more thorough knowlege 


of the logick I have made uſe of in theſe reſearches, 
which are alike abſtruſe and intereſting. I again in- 
vite ſuch as are true philoſophers to judge me con- 
cerning my principles and their conſequences. With 
theſe views I am going to draw a ſlight ſketch of my 
Analytical Eſay on the Faculties of the foul. 

I have eſpouſed a fact that is extremely well known, 
very certain, and which no one will think of con- 
telting ; which is, that a perſon born blind will 
never acquire our ideas of light and colours *. His 
ſoul has notwithſtanding the ſame” faculties as ours: 
what then can prevent his having all our viſual ſen- 
lations ? The organ appropriated to theſe ſenſations. 


T Confiderations on organiſed Bodies, tom, II. Chap. v iii. 
* Analytical Eſſay, 8 17. 
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Had this perſon been at the ſame time born deaf, 
had he been likewiſe deprived at his birth of feeling, 
taſte, and ſmell, I aſk, what ideas could his ſoul ac- 
quire ? It will probably be anſwered, as it has al - 
ready been, that it would at leaſt have a ſenſe of its 
exiſtence. But how ſhall we obtain a ſenſe of our 
own exiſtence? Is it not by reflecting on our proper 
fenſations ? Or at leaſt are not our firſt ſenſations eſ- 
fentially connected with the ſentiment our ſoul always 
has, that ſhe experiences them, and is this ſentiment 
any other than that of her exiſtence. But how can 
a foul that has never been endued with /entiment, 
know that ſhe” ex, It would be improper to ad- 
mit in this place a certain confuſed ſentiment of exiſt- 
ence, concerning which we can form no idea; it is 
undoubtedly better to receive only ſuch things as are 
clear, and concerning which we may reaſon. Actual 
thought cannot conſtitute the eſſence of the ſoul ; that 
which ſhould- conſtitute it, at leaſt in part, muſt 
rather be cagitability. 8 
I have ſuppoſed, then, as a principle, that all our 
ideas are originally derived from the ſenſes. I have 
not aſſerted, that all our ideas are purely ſenſible. I 
have ſhewn very clearly, and in a copious manner, 
how reflection, aſſiſted by divers kinds of figns, riſes 
by degrees from /en/ations to the moſt abſtract no- 
tions F, I have fufficiently examined into the theory 
of ab/trafions, and have pointed out in general that 
of ideas ; | 
Objects themſelves, or corpuſcles proceeding from 
them, act on the ſenſes by zmpul/on only. They 
communicate to them a certain concuſlion that is 
tranſmitted to the brain, and the ſoul experiences 
ſenſations, The philoſopher does not ſearch into 


f Ch. xvi. xix. 5 528. - 
+ Chap, xiv, xv, xvi. 
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3 the manner whereby the motion of a nerve cauſes an 
idea to ariſe in the ſoul. He ſimply admits the fact, 
and renounces without the leaſt difficuly all inquiry 
into the cauſe of it. He knows that it is connected 
with the myſtery of the union of two ſubſtances, and 
that this myſtery is impenetrable by him. It is ſuf- 
X ficient for him to know, that with the ſhaking - of 
& ſuch or ſuch a nerve, there always correſponds in 
the ſoul ſuch or ſuch a ſenſation. He conſiders the 
*Z ſenſation nor as the phyſical and immediate effect of 
the motion of the nerve, but as the inſeparable reſult ; 
of that motion. He conſiders, in ſome meaſure, 98 
this motion as a natural ſign of the ſenſation, and 9 
this ſign is of the inſtitution of the CREATOR. | ' 

I have not affirmed, that ir is impoſſible for the 
ſoul to think when diveſted of the body. There 
may exiſt pure ſpirits which have ideas; but I am 
utterly ignorant of the manner in which they have 
them. I only know that the ſentiment I have of 
IR ry/eff is always one, ſimple, indiviſible, whence I in- 
r iter thatT am notwholly matter. I have fully cleared 


— " "_ 
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C up this excellent proof. I admit then the exiſtence 
[ ok my ſoul, as of an immaterial ſubſtance, which it 
„ has pleaſed the CREATOR to unite to an organized 
3 MF body. I learn then from the contemplation of my 
„being, that I am formed by an union of two very 
5 diſtinct ſubſtances. In this order of things I find 
it that 1 have no ideas but by the intervention of my 
body; and the more I ſtudy myſelf, the more I am 
n MF conſtrained to acknowlege the great influence of 
the machine on all the operations of my ſoul. I 
15 learn further from revelation, that my ſoul muſt 
: be eternally united to a portion of matter; where- 
0 fore I mult eternally be a mixed being. The inten- 
tion of the AUTHoR of my being, then, was not 
to make me a pure ſpirit, It was therefore his plea- 
- ture that my ſoul ſhould not exerciſe her faculties 


44 without 
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without the intervention of a body. If he had in- | 

tended otherwiſe I ſhould have reaſoned otherwiſe; | 
becauſe I ſhould have had another method of per- 
ceiving and judging. I have therefore, in my re- | 
ſearches into the ceconomy of our being, ſteered the 
courſe which ſeemed moſt conformable to that of na- 
ture. My ſoul cannot take hold of herſelf ; ſhe can- 7 
not ſee or feel herſelf; but ſhe can both ſee and feel 
bodies, by the aſſiſtance of that to which ſhe is 
united. Her ſenſes open to her an intercourſe with 
every thing that ſurrounds her; by them ſhe corre- 7 
ſponds with every part of the univerſe; by them 
ſhe in ſome meaſure appropriates to herſelf the whole 
ſyſtem of nature, and even reaſcends to her DIvINE 
AUTHOR. I ſtudy then the ſtructure of my ſenſes, 
thoſe univerſal inſtruments of the operations of my 
ſoul : I am attentive to every thing that muſt paſs in 
them when objects ſtrike them. I meditate on the 
effects of theſe ſhakings, on the relations which the 
fibres, that are the ſeat of them, maintain with 
each other, and on the more immediate conſequences * 
of theſe relations. As I am aſſured that my ſoul 
does not experience any modification, but on occa- 
ſion of ſomething that happens to her ſenſes, and 7 
by them to that part of the brain which is the im- 
mediate feat of ſentiment and thought; ſo I conſi- 
der the exerciſe and modifications of the ſenſible | 
fibres as a ſort of repreſentation of the correſpond- 
ing modifications of my foul. It is of little or no 
conſequence to my deſign, whether I am deceived 
concerning the exiſtenceof bodies: though the whole 
material ſyſtem were but a phænomenon, a mere ap- 
pearance relative to my method of perceiving and 
judging, I ſhall not on that account be the leſs en- 
abled to diſtinguiſh my ſenſations from each other; 
I ſhould not be the leſs aſſured that ſome of them 
are in my power, and others not; I ſhould not be 
the 
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the leſs certain, that there is ſomething out of my ſoul 
which excites ſenſations in her independently of the 
will. This thing, whatever it may be, is what I 
term matter. I do not affirm that matter is in effect 
what it appears to me to be; but I can reaſonably 
maintain, that its appearance to me reſults eſſen- 
tially from what it is in itſelf, and from what I am 
with relation to it. "Thoſe beings which ſee it un- 
der other relations than I do, are of a nature dif- 
ferent from mine. 


likewiſe altogether indifferent with reſpe& to the 
end of my reſearches to diſcuſs the various hypo- 
theſes which have been formed in order to account 
for the union of the ſoul and body, ſince all theſe 
hypotheſes equally ſuppoſe a conſtant relation be- 
twixt the modifications of the ſoul and the motions 
of the body. We ſhould then quit that, in order 


to employ ourſelves on the exerciſe of the organs. 


It is very allowable after that to dreſs every reaſon- 
ing in a language ſuitable to the hypotheſis we have 
embraced. I have adhered to the PH sal influence, 
not as fo fact, but as to what it appears to be. 

Each ſenſe has its mechaniſm, its method of act- 
ing, its end, Every ſenſe tranſmits to the ſoul a 
multitude of different impreſſions, whereunto a like 
number of different ſenſations correſpond. It was im- 
poſſible for me to conceive that fibres perfectly ſi- 


milar, could be capable of receiving and tranſmitting. 


without confuſion ſo many various impreſſions. It 


ſeemed to me, that each ſenſible fibre was by this 


means in the caſe of a body impelled at one and the 
ſame time by ſeveral forces, which acted different 
ways. This body would receive a compounded mo- 
tion, which would be the product of thoſe motions, 
and would not repreſent any one of them in parti- 
cular, By placing myſelf in this point of view, I 

C4 . hay 


I ſhould myſelf ſee it under - 
other relations, were my nature to change. It was 
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have not been able to account to myſelf for the 
diſtinction of my ſenſations. I have therefore been 
obliged to ſuppoſe that there are in each ſenſe fibres 
appropriated to each ſpecies of ſenſation, I thought 
T perceived in the organization of the ſenſes ſome 
particularities which juſtified my ſuppoſition, and 1 
have mentioned them #, The obſervations on the 
difference of the refrangibility of coloured rays, and 
on that of the vibrations of the ſtrings of ſonorous 
inſtruments, ſeemed, in my opinion, to add a new 
degree of probability to this cbnjecture. 

But my ſoul is not confined to think by the mi- | 
niſtry of my ſenſes: ſhe has alſo the remembrance of | 
what ſhe has thought. She has the ſentiment of 
the newneſs of a ſenſation. A ſenſation that has 
been preſented to her ſeveral times, does not affect 
her preciſely as at firſt. Objects always paſs to the 
ſoul by the ſenſes. Fibres that have been ſeveral | 
times ſhaken, cannot be exactly in the ſtate in which 
they were before they were ſo affected. The re- 
itcrated action of the object ſhould cauſe ſome alte- | 
ration in it. If the ſpecies of the ſenſation had been 
attached to the ſpecies of fibres, the remembrance. ® 
of the ſenſation or the memory might poſſibly be at- 
tached to the actual ſtate of the fibres. I have then 
conjectured that virgin fibres did not affect the ſoul 
preciſely like thoſe which were not ſo, and I have 
attributed the ſentiment of xewne/s5 to this ſtate of 
virginity of the ſenſible fibres +. I beg to be in- 
dulged in the uſe of, an expreſſion which ſaves me 
the trouble of tedious circumlocutions. By virtue 
of the union of the two ſubſtances, nothing can paſs # 
in the ſoul which has not in the body Canething F: 
that correſponds with it. This thing I have ever 
fought for, cannot flatter. myſelf that I have always. | 


Analytical Efſay, Ch. viii. 
+ Ibid, Ch, ix. 
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met with it, and have moſt frequently had enly a 
= faint view of it. 

My ſoul has a will, and ſhe exerci/es it. She has 
& deſires ; ſhe is active. This activity, be its nature: 
what it will, muſt have a ſubject to diſplay itſelf 
upon; I have not been able to diſcover any other 
than the ſenſible fibres. I have thought, that as 
the ſenſes act on the ſoul, ſo the ſoul in her turn 
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may act on the ſenſes. I have not aſſerted that the 
ſoul acts as the body does; ſhe is not body; but I 
have ſaid, that the effect of her action correſponds; 
with that of a body. In a word, I have admitted 
that the ſoul may move as ſhe pleaſes the ſenſible: 
fibres, and have not undertaken to account for the: 
manner. Divers facts ſeem to eſtabliſh this motive 
Force of the ſoul, and in particular the exerciſe of 
attention. When it is of too long continuance, it 
produces in the ſoul that diſagreeable ſenſation we: 
expreſs by the term Fatigue. Properly ſpeaking,, 
how ſhould fatigue reſide any-where but in the or- 
gans? and does not the ſoul herſelf occaſion it, by 
an effect of her will? It ſhe were not ar tentive, 
ſhe would not experience any fatigue. She acts; 
then on the fibres, which are the ſeat of this fa- 
tigue. If the fatigue ceaſes when the ſoul changes 
her objects, it is becauſe ſhe then acts on other - 
fibres; for we have ſhewn, that every object has in 
the brain certain fibres appropriated to itſelf. By 
means of theſe principles, I am perhaps the firſt 
who hath attempted to analyſe nature, and the ef- 
fects of attention, and to prove, that it is this ex- 
cellent faculty which conſticutes the diſtinction be- 
tween one man and another *. We have had ex- 
eellent rules laid down for directing and fixing our 
attention; but they did not ſufficiently advert ta 
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the phyſical foundation of theſe rules. We ſhall 


never ſucceed better in directing man, than when 


we ſet out with the phyſical part of his conſtitution. 


We muſt always paſs through phyſics in order to 


arrive at the ſoul. 
The ideas which objects excite in the ſoul are de- 
Iineated to her without the intervention of objects. 


This reproduction of ideas is owing to the imagina- 


tion and memory. I have endeavoured to find out 
how ſhe operates, or, which is the ſame thing, 
wherein conſiſts the PHyſical cauſe of the imagination 


and memory . The method I purſued for this pur- 
pole ſeemed to me very ſimple, and full of light; it 


is the ſame which I have followed in all my pſycho- 
logical reſearches. I have firſt of all beſtowed my 
attention on what has immediately preceded. Before 
I ſought for the manner by which an idea is repro- 
duced, Tendeavoured to diſcover how it was produced. 
I perceived clearly, that the ſoul never has a new 
ſenſation, but by the interpoſition of the ſenſes. This 
ſenſation has been originally attached to the motion 
of certain fibres. Its reproduction or recollection by 
the imagination, will then be likewiſe connected with 
the agitation of theſe ſame fibres. Such accidents 
as can affect only the body, weaken and even de- 
ſtroy the. imagination and memory. They have 
therefore a ſeat in the body, and can this ſeat be any 
other than the organ which tranſmits to the ſoul all 
impreſſions from without ? I have then thought that 
the ſenſible fibres are conſtructed in ſuch a manner, 
that the action of objects, which is more ef leſs con- 


tinued, produces in them more or leſs durable deter- 
' minati9ns, which conſtitute the phyſical part of the 


memory. I have not been able to affirm what ele 
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determinations are, becauſe the ſtructure of the ſen- 
ſible fibres is unknown to me: but I have thought, 
that if each ſenſe has its mechaniſm, every ſpþectes of 
ſenſible fibre might alſo have theirs. I have then 
conſidered every ſenſible fibre as a very minute or- 
gan, which has its proper functions, or as a very 
{mall machine, which the action of objects raiſes to 


the tone appropriated to it. I have judged, that the 


exerciſe or effect of the fibre mult eſſentially reſult 
from its primordial ſtructure, and that from the na- 
ture and arrangement of the elements. I repreſented 
theſe elements to myſelf as ſimple bodies; I con- 
ſidered them as conſtituent parts of a little organ, as 
the different pieces of a little machine, deſtined to re- 
ceive, tranſmit, and reproduce the impreſſion of the 
object to which it was appropriated. I have there- 
fore ſuppoſed that each /pectes of ſenſible fibre was 
originally conſtrued on determinate relations to the 
method of acting of its object. This ſuppoſition 
did not appear to be given freely: if the eye does 
not act as an eye, it is becauſe its ſtructure is eſſen- 
tially different; becauſe light does not act like ſound. 
The fibres appropriated to different viſual percep- 
tions, have then probably another ſtructure than that 
of the fibres appropriated to the perceptions of hear- 
ing. Farther; each perception has its character, 
which enables us to diſtinguiſh it from every other. 
For example, each coloured ray has its eſſence, which 
is immutable ; a red ray does not act preciſely like a 
blue one, There are likewiſe, between the fibres 
of the ſight, differences relative to thoſe between the 
rays. I have not ſimply admitted, that the fibres 
of the ſight are -ſmaller than thoſe of the hearing ; 
that the vibrations of the one are quicker than thoſe 
of the others; and that betwixt the fibres of the 
{ight, thoſe appropriated to the action of red rays, 
are.not ſo fine as thoſe appropriated to the * of 
9 blue, 
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blue. That did not ſeem ſufficient to enable me to 
account for the phænomena of the memory. I in © 
ſome meaſure diſcovered indeed, that oſcillations © 
which are more or leſs quick, or any other analo- 
gous motion, might perhaps ſuffice to characteriſe © 
the /pecies of the ſenſation, but I did not compre- © 
hend, that they might at the fame time ſerve to de- 
ſcribe to the ſoul the remembrance of the ſenſation. 
It appeared to me, that ſince this memory is conx- 
nected with the body, it muſt depend on ſome 
change that ſhould happen to the primitive ſtate off 
the ſenſible fibres, by the action of objects r. 
have therefore admitted as probable, that the ſtate 
of the fibres, on which an object has acted, is not 
preciſely the ſame after this action as it was before. 
I have conjectured that the ſenſible fibres experience 
more or leſs durable modifications, which conſtitute 
the phy/ics of memory and recollection. I have not 
taken upon me to determine wherein theſe modijica- i 
.Zions conſiſt : I knew of no fact that would afford 
me any light concerning this obſcure point. But 
having conſidered the ſenſible fibres as very minute 
organs, it was not difficult for me to coneeive, that 
the conſtituent. parts of theſe organs might ſome of 
them acquire, with regard to the others, new poſi- 
tions, new relations, whereto the #hy/ical part of the 
memory was attached. This reſpects habit, which 
we talk ſo much of, and that ſo great an influence 
min human life, whoſe principle I do not recollect to 
have been yet diſcovered. I have attempted to ex- 
plain the manner by which it forms, takes root, 
grows weak, and becomes extindt. | I ſaid on this 
occalion, p. 74 ? © Fibres that are deftined to tran/- 
mit and deſcribe to the ſoul the impreſſions of ob- 


* Ch. vii. $ 57, 58, 50, & ſeq. 
+ Ch. xi, 5 96, 97, & ſeg. Ch. xali. & 641, 642; & ſeq, 
5 * jects, 
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jects, have a ſtructure relative to this double end. 


By virtue of the relations which nature has eſta- 
bliſhed betwixt the fibres of the /en/es and the 
activity of objects, the objects themſelves di/po/e 
the fibres to reproduce the impreſſions they have 
received from them. Such is the art with which 
theſe fibres have been conſtructed, that by acting 
on them the objects raiſe them, or impreſs on 
them a certain tone.” And in page 366 I thus 


expreſs myſelf : © I will not decide whether the ef- 


( 


fect which the action of the object produces on 
the fibre, is confined to the change which hap- 
pens to the reſpective poſition of the elements; 
or whether it alſo affects their form and propor- 
tions. In order therefore to incur no riſque con- 
cerning a ſubje& I am unacquainted with, I ad- 
vertiſe the reader, that by the terms, diſþo/etions,,. 
or determinations impreſſed on the elements of the 
fibre, I mean in general all thoſe changes whick 
happen to them in conſequence of the action of 
the object. I do not then determine what are 


theſe changes; and if I ſpeak more freely of the 


change of the reſpective poſition, it is becauſe it 
appears to me to be that which. motion moſt ef-. 
ſentially ſuppoſes. The fibre not only tranſmits: 
to the ſoul the impreſſion of the object, but it 
likewiſe delineates to her the remembrance of this 
impreſſion. This remembrance differs only from 
the ſenſation itſelf by its degree of intenſity. It 
has then the ſame origin: it depends too, like the 
ſenſation itſelf, on a motion which is excited in 
the fibre; but which motion. is weaker. The 
execution of this motion requires a certain diſpo- 
ſition in the integrant parts of the fibre. The 
elements then retain for a longer or ſhorter time 


* the determinations they have received from the 
action of the object. It raiſes, as we may ſay, 


66 the 
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ce the fibre to its tone, and whilſt it is thus raiſed, 
te it preſerves an aptneſs to deſcribe to the ſoul the 
* memory of the ſenſation of the object,“ &c. Laſt- 
ly, I add, p. 368. © We muſt therefore conſider 
© the fibre as a very {mal} machine appointed to pro- 
ce quce a certain motion. The capacity of this little 
“% machine to execute this motion, depends origi- 
e nally on its conſtruction; and this conſtruction 
6 diſtinguiſhes it from every machine of the ſame 
% kind. The action of the object reduces this 
te capacity into act. This action raiſes the ma- 
& chine. As ſoon as it is raiſed, it is exerciſed the 
t very moment any impulſe happens +.” Beſides, | 
the reader need not be at great pains to comprehend 
how nature has been able ſufficiently to vary the 
ſtructure of the ſenſible fibres, in order to furniſh 
that prodigious diverſity of perceptions which we ex- 
perience. How does human art, which is ſo rude, 
imperfect, and limited, vary its productions of the 
ſame kind? What a number of diſtinct forms can it 
give to a ſingle chain! What variety place between 
the links of different chains! How many combina- 
tions are not the ſame elements ſuſceptible of! And 
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what maſt this be, when we ſappoſe that the ele- 


ments themſelves have been diverſified ! 

The ſonl has not only the remembrance of the 
perceptions which have affected her, ſhe can like- 
wiſe recollect them to herſelf according to the order 
in which they have oftentimes affected her. That 
is one of the principal effects of the memory, In 


my endeavours to clear up in ſome meaſure the me- 


chaniſm of this admirable faculty, I have ay 


the lame method the natural philoſopher takes when ; 


he would aſcend to the ſecret cauſe of any effect 


+ 1 beg the reader to conſult particularly § 684, 685, wherel | 3 
hav* attempted to collect in one point of view moſt of my principles 7 


on the phy/ica/ part of our being, 


' whateger, : 
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whatever. I have aſſembled a certain number of 
facts, have formed a gradual ſeries of them, and 
have compared and analyſed them with all the atten- 
tion I was capable of. I have ſtudied the art to 


which we have recourſe in order to engrave in our 


brain a preſcribed train of ſounds, words, diſ- 
courſe , and I have pretty clearly perceived, that 
this art, which is ſo well known to thoſe who recite 
in public, has for its ultimate end the agitating the 
1 nſible fibres in an order relative to the ſeries of 
words whereunto they are appropriated. I have 
ſhewn, that ſince all our ideas of every kind recal 
each other, and that all of them originally depend 
on the ſenſes, the ſenſible fibres of every kind muſt 
communicate together either mediately or immediate- 
ly. They may then acquire an habitual diſpoſition 


to move each other in a determinate and conſtant 


order, It is always by means of the repetition of 
the ſame motions, in the ſame ſenſe, that we can 
cauſe them to contract this diſpoſition, Attention, 
which adds a new degree of force to the agitation, 
helps likewiſe to engrave the ſeries of words in the 
memory. This ſeries therefore muſt be repreſented 
in the brain by a chain of fibres and fibrillæ, along 
which the motion will be propagated in an order ſo 
much the more conſtant, as the memory ſhall be 
more tenacious. The tenacity of the memory will 
depend ultimately on the particular diſpoſition of the 
elements for retaining the determinations which have 
been impreſſed on them. It follows from thence, 
that a mind which ſhould be thoroughly acquainted 


with the mechaniſm of the brain, and ſhould behold 


with the utmoſt exactneſs every thing that paſſes 
therein, would there read as in a book. That pro- 
digious number of infinitely ſmall organs, which 


7 Chap, xxii. § 625, 626, 627, & leq, $635, 637, & ſeq. 
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are appropriated to feeling and thought, would to 
ſuch a mind be what the characters uſed in printing 
are to us. We turn over the leaves of books, and 
ſtudy them; a mind like this would confine itſelf to 
the contemplating the parts of the brain. I have 
ſaid nothing of thoſe traces, thoſe ſketches, which 
are ſo liberally ſuppoſed to be in the brain, as often 


as mention is made of the imagination and memory : . | 


I confeſs, that not baving been able to form any idea 
of them, I judged it more philoſophical to admit, 
that the ſame organs, which when moved by objects 
afford us ſo many various perceptions, are formed in 
ſuch a manner, that their conſtituent parts receive 


certain determinations from the action of objects, 


from whence there reſults a tendency to move them- 
ſelves one way rather than another. I have not ex- 
cluded the exiſtence of animal ſpirits, which is in 
our times better proved than it has heretofore been: 
but a fluid cannot be the /zat of durable impreſſions; 
it can only concur with the /o/zds, and receive from 
them impreſſions which modify its courſe in a deter- 
minate relation to their preſent ſtate *. I have con- 
cluded my reſearches concerning memory with ſome 
conſiderations on prejudices, which I have treated as 


modifications of habit +. If all our ideas depend : 
on fibres appropriated to them, prejudices muſt alſo 
„ and ac- i 


have their fibres. They nouriſh, gr 


quire ſtrength with them. Hence ariſès the great 


difficulty we meet with to root them out. When 


we attack them, we are aſtoniſhed at the reſiſtance 
they make; not imagining, that we are combating 
againſt nature. The reſiſtance is ſtill much greater 
when we undertake to change the character which 


— 


* Ch. xxii. C 644. Chp. vi. $ 43. 
+ Ch, xxii. 5 652. | 
| reſults 
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eſults from that aſſemblage of determinations which 
n infinity of fibres have contracted *. | 
llt often happens, that on occaſion of one idea, the 
ul ſeeks another, and at length recals it, It is ge- 
erally believed, that this recal is owing to the will. 
have examined this opinion, and I think that I 
Have pretty plainly proved that the recal in queſtion 
s the pure effect of the connexion of the ſenſible 


Wibres. An example, which I have carefully ana- 


Hyſed, ſets this in a ſtrong light T. I have elſewhere 
Whewn t, how far the efficacy of the will may be re- 
HNuced with reſpect to this; for they greatly miſ- 
pprehend my meaning, who nagine, that I have 


Wttributed nothing to this faculty. I have diſco- 


Wered—but this preface would itſelf {well into a 
Hook, were I to enter into a fuller detail concerning 
Whe analyſis I have attempted to make of our facul- 
ies. I therefore paſs over in ſilence all that I have 


Wer/onality |||, the connection of ideas with their 
Vn, $5, and many other ſubjects, ſeveral of which 
had not been diſcuſſed at all, or at leaſt very ſuper- 
Wicially. I ſhall ſay but one word concerning my 
ideas of liberty ©, which is ſo delicate a matter, and 
has produced ſo many volumes and diſputes, and is 
Wat the ſame time ſo ſimple, eaſy, and perſpicuous, 
W when conſidered in its true point of light, and with- 


. ® Ch. xxii. § 652. 
＋ Ch, xviii. & 4.32, 433, & ſeq. & 456, 457. 
1 Ch, xix. & 536, 
Ch. xiii. & 172, & ſeq, 
Ch. xvii. § 324, & ſeq. 
* Ibid. § 342, & ſeq. 
TT Ch, xviii. & 402, & ſeq, 
Ik Ch. xxiii. § 633, & ſeq, 
Il Ch. xxiv. C703, & ſeq. 
= JF Ch, xxv. § 791, & ſeq. - 
4 Ch. xii. 5 147, & ſeq. 


Wx plained concerning defire ||, ſurpriſe g, the pleaſures 
Wattached to beauty **, the paſſions FF, dreams Ar, 
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out regard to any particular ſyſtem. I have ſeen 3 
nothing in liberty, but the executive faculty of the 
will. According to my notion, then, it is not fi. 
berty which chooſes but the will, and liberty executes 
the choice. Every choice ſuppoſes a motive; the will 4 

has always an object, we do not will without reaſon I 

for willing, and the perfection of the will, which fy 


ſtem ſoever we embrace, will eternally conſiſt in the ti 
rationality of the motives. There is no bite 2 


without motives, and religion is only eſtabliſhed in i 
order to furniſh us with the moſt powerful mo- 
tives to virtue. If there exiſted a liberty of Pure 
indifference, it would not even be the object of thel 2 
moraliſt, ſince it would have no influence over vir. 
tue : but if the ſoul could always determine itſelf 
againſt the diſtinct view of the moſt preſſing mo- 
tives, if that which appears to her moſt conformableſ 
to ſound reaſon, or to her preſent intereſt, did not 
influence her determinations, there would no longer 
be any ſafety in ſociety, becauſe there would} 
be nothing in it that would be agreeable to vs 
from the actions of another. Divines of the belt 
repute, who admit a liberty of indifference, do not 
ſuppoſe it to conſiſt in thoſe pathetic diſcourſes, 
wherein they endeavour to inculcate the grand prin-i 
ciples of virtue and ſociability. All our faculties hae 
been made ſubordinate to each other, and all of them 
ultimately ſo to the action of objects, or to diverſe cir 
cumſtances which determine the exerciſe or unfolding 
of them. Who can be miſtaken, in particular, cont 
cerning the force of education? Would NEW TON 
had he been born in the moſt remote part of Cal: 
fornia, of barbarous parents, have diſcovered the {| 
ſtem of the world? And what may not generatio 
and temper alſo, which is one of its moſt immediat: 
conſequences, be able to effect? I have ſtudied thi 
{ſubordination of our faculties, and in explaining i- 
han 
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have not been under any apprehenſion of being in 
the leaſt ſuſpected of favouring Fataliſm. I have 


that motives determine the ſoul to act, in the ſame 
manner as one body determines another to move. 
rhe body has not action of itſelf : the ſoul has a 
principle of activity inherent in her, which ſhe holds 
of Him who formed her. Strictly ſpeaking, mo- 
tives do not determine her; but ſhe is herſelf deter- 
uind on a view of the motives, and this metaphyſical 
aiſtinction is an important one. Were we to con- 
ound thoſe two things, we ſhould confound ever 
thing, and ſoon fall into a fataliſm purely #hy/ical. 
Hut ſhall any one be deemed a fataliſt, for barely 
admitting that the ſoul is always determined by 
hat appears to her to be the real or apparent beſt ? 
Should that be the caſe, there would be as many 
actual fataliſts as there would be philoſophers who 
dmit that the love of happineſs is the univerſal prin- 
File of the actions of men. To love his happineſs, 
As to love himſelf ; and to love one's ſelf, is to be 
letermined with a view to our happineſs. If it is 
mpoſſible that an intelligent or mere thinking bein 
Should not love itſelf, it is equally impoſhible that it 
Should not be determined towards that which ap- 
ears to be moſt ſuitable to its preſent ſituation or 
eceſſities, I have ſeveral times repeated, that e. 
pve, love of happineſs, and love of Perfection, ac- 


1 Fording to my notions, are only one and the ſame 
hing! May not an intelligent being love the per- 
. ection in which he places his happineſs? It is on 


Wcſe principles that I have intreated my readers, 
Ind ſtill intreat them to judge of me. I have re- 
„ ueſted another favour of them, which I do not 
Matter myſelf that I ſhall obtain; which is, not to 


* Ch. xvii, § 420, & leq, a 
ecide 


never ſaid, becauſe it never entered my thoughts, 
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decide concerning my principles, but from a col. 
lective view of them“. My book forms a chain, 
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and this chain is a long one. It would be i improper 


to endeavour to judge of the whole chain by ſome 
links of it taken up at random. So far forth as the) 2 
do not comprehend the whole, they will either no 
underſtand me, or underſtand me in a wrong ſenſe, 


and I ſhall be condemned on the bare declaration o 


| 

| 

ſome propoſitions, which they may have ſeparatcifſ 
from thoſe which ſolve and explain them. For , 
ample, there is a paragraph in my book, which baff ; 
given uneaſineſs to ſome of my readers, but mol. f 
certainly would not have done ſo, had they conſ «< 
dered more attentively the connection this paragrapt, j 
has with thoſe preceding it, and if they had take t 
care to analyſe the terms of it conformable to ml P 
principles. It is as follows + : So that ſuppoſi 2 
7 all ſouls to be exactly identical, it had been ſul Þ 
« ficient that Gop had varied the brain, in ordel ti 
te to vary every ſoul. If the ſoul of a Huron cou Le 
e have been made capable of inheriting the brain dd ſe 
% a Monteſquieu, this Monteſquieu would ſtill exiſt. *! 
I will proceed then to explain in ſome meaſury ti. 
what occurred to my mind when I wrote this; any Cc 
it will be ſeen from thence, whether there is an JW 
thing contained in it at WR any one may juſtly bs it 
alarmed. rei 
I obſerve, firſt, that 1 do not affirm in this ail br 
ſage that all ſouls are perfectly ſimilar. I only a it 
vance, that, ſuppoſing them ſo, organization alot Pe 
would be ſufficient to place variations betwel WI 
them. And what can be more evident than thisF of 
A mixed being neither thinks nor perceives withoh £211 
the aſſiſtance of the /en/es. All its ſenſations, all it a 
* Preface, p. 8, 9. | x 0 


+ Ch, xxv, § 771. 
| | perception 
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perceptions are always in an exact relation to the 


number and quality of its ſenſes. Would the hu- 
man ſoul, if placed in the brain of an oyſter, ever ac- 
quire notions of morality and metaphyſics ? Her na- 
ture, however, would remain the ſame; but ſhe 
would not be able to diſplay her activity there as 
ſhe does in her proper brain. She would therefore 
be extremely degraded by the mere diverſity of the 
organization; and if it were poſſible for a ſoul, thus 
degraded, to retain the remembrance of what ſhe 
was in the haman body, it would be the moſt dread- 


ful calamity that could happen to her, to be con- 
demned to inhabit the body of an oyſter. I ſup- 


poſe that there are no eſſential differences be- 
twixt one human brain and another, and this ſup- 
poſition appears to me to be lawful. The number 
and ſpecies of the ſenſes are the ſame in all men : 
but all men do not deduce the fame determina- 
tion from their ſenſes. What a difference in this 


reſpect between a Monte/quieu and a Huron! The 


ſenſes are communicated to the brain, and produce 
therein laſting impreſſions, the ſources of imagina- 
tion, memory, and reaſoning. Sickneſs may diſ- 
compoſe the whole economy of the brain, and de- 
{troy the imagination, memory, and reafoning ; but 
it does not deſtroy the ſoul, which nevertheleſs is 
reduced to the ſtate of that of the brute, If the 
brain models itſelf, in ſome meaſure, upon objects; 
if there are fibres - appropriated to each ſpecies of 
perceptions ; if theſe fibres retain the determinations 
which objects have impreſſed on them; if the law 
of the union of the ſoul and body is ſuch, that cer- 
tain ſentiments, certain perceptions in the ſoul con- 
ſtantly anſwer to certain fibres, and to a certain ſtate 
of theſe fibres, it muſt be granted, that the ſoul of 
a Huron, if lodged in the brain of a Monteſquieu, 
would there experience the ſame ſenſations, = 

ame 
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ſame perceptions as the ſoul of a Monte/quieu. It 
would there alſo experience the ſame reſults, the 
{ſame combinations of ſentiments and perceptions ; for 
I am perſuaded, that I have ſufficiently eſtabliſhed, 
that the connexion of our ideas depends originally 


on that of the ſenſible fibres. Were it not ſo, how | 
would it come to paſs, that PHHH¹ ical accidents, 
Which cannot affect theſe fibres, ſhould deſtroy the 


connection of our ideas? It would be vain to think 


of adding ſtrength to the argument by maintaining | 


with divers philoſophers, that there is a ſpiritual 
memory, which belongs only to the ſoul, as there is 
a corporeal memory which only belongs to the body: 


it would not be the leſs inconteſtable, that the cor- 


poreal memory cannot be abſolutely deſtroyed un- 


leſs the ſoul abſolutely ceaſes to reaſon. What then 


will become of that /þ:ritual memory, which they 
attribute to a ſoul deſtined to be eternally united to 


an organized body? A celebrated author has at- 
tempted to prove the exiſtence of this memory by | 
the . conſideration of pure ſpirits, which would be | 
totally deprived of memory, were there no memory 

eculiar to ſpirits. But this author, who is in other | 
reſpects ſo judicious, and who knew ſo well the in- 


fluence of the body on the ſoul, did not attend to 
this, to wit, that the nature of pure ſpirits may 
differ widely from that of ſpirits united to matter. 
I do not deny that pure ſpirits, if they exiſt, are en- 
dued with memory; but profeſs to be utterly ig- 
norant of what this faculty is in them. I ſpeak 
only of the human ſoul, and I do not even know 
what an idea is in this ſoul. All I know is, that 
the human ſoul has no idea but by the miniſtry of 
the /enſes, and that her moſt abſtract ideas are only 
ſenſible ones more or leſs diſguiſed, The moſt ab- 
ſtrat and molt Hiritualized are not only eſſentially 
derived from ideas which are purely ſenſible; but 
| are 
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are alſo connected with the /en/es by thoſe natural 
or arbitrary ſigns that repreſent them. Suppoſe 
then that the ſame power, which has united human 
ſouls to organized wholes, had reſerved the brain of 
a Monteſquieu, and therein lodged the ſoul of a 
Huron, would not this brain, ſo highly organized, 
and ſo richly furniſhed, have been to this ſoul a 
kind of optical machine, by which ſhe would have 
viewed the univerſe, in the ſame manner as the ſub- 
lime author of the Spirit of Laws viewed it? Ac- 
cording to my principles, thoſe words, which are re- 


preſentative of ideas, depend on certain orders of - 


the. ſenſible fibres; the connection of words with 
each other, and with their ideas, depend likewiſe on 
the communication which the ſenſible fibres have 
amongſt themſelves, The Huron, if ſuddenly me- 
tamorphoſed into a profound philoſopher, would 
not perceive the metamorphoſis. He would under- 


ſtand the French, like his mother tongue, which 


he would then no longer remember, becauſe words 
would awaken in him the ideas of things, and the 
ideas of things thoſe of words; and the remem- 
brance of his native language would be connected 
with his former brain, which he would not be de- 


prived of. He would recolle& the whole ſeries of 


a life the ſame with that of a Monteſquieu, and 
which he would believe to be his own. Become 


learned, as it were by inſpiration, he could not fail 


to purſne the reſearches of the great man whoſe 
place he occupied; like him, he would enlighten 
the world, combat blind ſuperſtition, barbarous ty- 
ranny, the prejudices of pride, fanaticiſm, and in- 
dependence, and Monfeſquieu would ſtill ſurvive, 


This is what I have endeavoured to render in the 


paſſage in queſtion by the term inherit, which perhaps 


had not been properly attended to, and which I made 
uſe of in order to expreſs all the natural and ar- 
Yi hk d quired 


* 


1 en. 
| grins determinations of the brain, which I had taken 
TT 
It will no doubt be objected, as it has been al; 
ready, that all human ſouls are not of the ſame tem- 
per, and that the ſoul of a Monteſquieu was of a 
caſt greatly ſuperior to that of the ſoul of a Huron. 
I readily allow the poſſibility of the thing; but does 
it follow, that becauſe a thing is poſlible, it is there- 
fore eſtabliſhed in effect? What proof do they give us 
of this ſuperiority of one ſoul above another ? How 
will they be able to eſtabliſh this? It would be ex- 
- tremely vain to inſiſt on thoſe excellent works which 
we admire, and that poſterity will admire after us : 
were theſe immortal works compoſed by a pure 
ſpirit 2 Did not an organized body intervene in their 
compoſition ? Have they properly eſtimated the de- 
gree of its influence? Have they calculated the 


* ; 


effects of phyſical circumſtances, . the various reſults | 


of generation, conſtitution, climate, &c.? Have 


they made a ſuitable allowance, particularly for the | 


phyfical power of education, and the divers imprel- 
Hons it cauſes the brain to take and retain ? Farther ; 
has it been demonſtrated that there exiſts in the ſoul 
any ſentiment, any idea, which does not owe its ori- 
4 gin to the enſes? Laſtly, can they prove, that the 
ſoul of a Huron, if placed preciſely in the ſame phy- 
ical circumſtances as that of Monteſquicu, would not 
have been capable of the ſame things ? If that can- 
not be proved, if it cannot even be rendered pro- 
bable, it muſt be fairly acknowledged that the ar- 
gument in this cafe turns upon a bare poſſibility. 
Now, would it be conformable to the rules of ſound 
logic to conclude a thing to be real becauſe it is 
poſſible? Am I not much better authorized to fay, 
that certain varieties in organization, joined to the 
"concurrence of ſtrange circumſtances, conſtitute the 
diſtinction between mixed beings * This I have ad- 

| 5 vanced 
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vanced in the preface to my Eſſay x; wherefore 
ſhould I ſcruple to repeat it in this place? I do not 
know by what idea of perfection the greateſt part of 
thoſe things transferred to the ſoul has been ef- 
ected? Shall we always forget that man is a mixed 
being? Shall we conſtantly endeavour to advance 
him to the rank of pure ſpirits? Is it even quite 
certain, that pure Spirits are ſuperior to mixed be- 
ings, and that they owe this ſuperiority ſolely to 
their nature as Pure ſpirits ? Has it been proved, be- 
yond a doubt, that the union of ſpirits to matter 
always degrades them, and that if they were diſen- 
gaged from it, their faculties would increaſe and ac- 
quire perfection? This opinion has pretty generally 
prevailed; and it has been made uſe of in order to 
conſole under the miſeries of human nature. The 
body is „ ee to us as a priſon, and the ſoul 
as its priſoner, who pants for her eplargement. 
This familiar compariſon, and many others of the 
like kind, expreſſed a hundred different ways, are 
all very applicable to a groſs body, to that body we 
ſee, feel, and which is ſubject to death. But there 
is another, which is not liable to it, whoſe incor- 
ruptible germ is ſuppoſed already to exiſt, that will 
one day diſcloſe itſelf, and which the ſoul will 
eternally inhabit, agreeably to the moſt expreſs 
and repeated declaration of holy writ. It is then 
only this corruptible body which is as a priſon 
for the ſoul, and not the incorruptible and glorious 
body oppoſed to it by revelation, Can we prove 
that our foul would have been happier, had not 
Gop deſtined it to be united to this glorious body? 
Do we know with certainty, that it would be ſuit- 
able to the nature of human ſouls to have been diſ- 
united from organized bodies? Aſſuredly this does 
not conſiſt with the plan of the CREA ToR, and this 
i * Page 24. : 
"(OY plan 
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plan was that of. the higheſt wiſdom. In the moſt 
eloquent philoſophical diſcourſes they extol the ex- 
cellency of our foul ; but it is the excellence of man 
which they ought rather to celebrate. Man conſiſts | 
not of /cz/ only, neither of body alone; he is the re- 
ſult of the union of both /ou! and body. At the 
fame time, then, in conſidering facts that appear 
plain to me, I have aſcribed to the body thoſe pro- 
perties which are commonly attributed to the ſoul; 
I have not in the leaſt degraded man; I have left 
him ſuch as it pleaſed the CREATOR to form him. 
We muſt not, from a zeal which is in ſome degree 
enlightened, preſume to confound thoſe things with 
the ſacred doctrines of religion which have no rela- 
tion to them. It is not ſo much the immortality of | | 
the ſoul as the immortality of man that the goſpel | 
ſets forth to view. I have ventured to advance in | 
the ſimplicity of a heart that ſincerely ſought after | 
truth *, that If man were altogether matter only, 
„ he would not on that account be the leſs perfect, 
or the leſs called to immortality,” The reaſon p 
is becauſe the WILL, which is always efficacious, a 
may preſerve a portion of matter, even very much Will | 
compounded, as it preſerves an indiviſible foul. The BF 
voluptuous and ſenſeleſs materialiſt ſnelters himſelf . 
behind an intrenchment of ſtubble, which the dim- | 
I 
; 
f 
a 
t 
1 


ſighted Chriſtian unwarily miſtakes for one com- 
poſed of brick. Grant the materialiſt the principle 
he is ſo fond of, and which deceives him ; allow 

him for a moment that the ſoul is material; what 
will he gain by ſuch a conceſſion ? Will it not ſtill B 
remain to be demonſtrated, that there does not exilt 
a WISE BEING, who eſſentially deſires the happi- Þ 
neſs of the juſt that are oppreſſed, the -puniſhment | 
| of the wicked that oppreſs 1 and the n : 


* Preface, p. 24. 
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perfection which all his creatures are capable of. 
Search we ever ſo deeply into /ychological proofs of 


the immortality of the ſoul, I am perſuaded that 
we ſhall always recur to moral proof as the moſt ſa- 


tisfactory. But happily for us, we are not here re- 


duced to the neceſſity of producing plauſible proofs : 
REVELATION furniſhes us with proofs from fats 


1 | concerning this important point, which are them- 


ſelves capable of triumphing over the doubts of a rea- 


| ſonable man, whoſe upright, honeſt, and humble 


heart does not cheriſh thoſe ſecret paſſions, which 
prompt him to deſire that the goſpel may be falſe, or 
cauſe him to miſapprehend its origin, excellence, 
and end fr. 9 | | 
If, becauſe I have introduced much phyſics and 
but little metaphyſics in my eſſay, I have therefore 
been myſelf ſuſpected of materiali/m, I ſhould be 
ſuch a materialiſt, as ſhall perhaps have given the 
beſt proofs of the immortality of the ſoul. I have 


devoted a conſiderable part of the preface to the 


eſtabliſkment of theſe proofs, and have reſumed the 
ſubject in many parts of the book. No; I am not 
a materialiſt; J do not believe in the materiality of 
the ſoul; but I would have every body ſenſible, that 
were I a materialiſt, I ſhould make no ſcruple to 
avow it. Itis not, then, becauſe this opinion is con- 
fidered as a dangerous one, that I have been induced 


not to adopt it, but merely becauſe there appeared, 


according to my conceptions, to be no foundation 
for it. A dangerous truth is not the leſs a truth for 
being a dangerous one; whate e is, cannot but be; 
and our conceptions, which are not able to change 
the ſtate of things, ſhould be conformable to it. 
The underſtanding creates nothing ; it contemplates 


+ See 8 16. Ch. xziv. 
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What is created *; and it contemplates the aconitum 
- as the gentian, and the ſerpent as the dove. Should 

any. one ever demonſtrate, that the ſoul is material, 

far from being alarmed at it, we ought rather to ad- 

mire that PowER which had endued matter with a 

capacity of thinking. In ſtudying myſelf, I have not 
been able to account for the ſimplicity of my felf in 
the ſuppoſition that the ſoul is material. I imagined 
that I ſaw diſtinctly, that this , which is always 

one, always ſimple, always indiviſible, cannot be a 

pure modification of extended matter, nor an imme- 
diate reſult of any motion whatſoever +. I have 
therefore admitted the exiſtence of an immaterial 
ſoul, in order to ſolve thoſe phænomena which I was 


unable to explain without it. 3 
Such has been my method of philoſophiſing in na- 
tural hiſtory and pſychology. Had I known a better 
I ſhould have adopted it with eagerneſs, and that 
perſon; who can make me acquainted with one, will 
have an inconteſtable right to my gratitude, and that 
of the public. I always ſought from facts the reaſon 
of facts. I have not ſaid, I have diſcovered; but, 
it appears to me; I conjefture, we may infer, &c. 
A more decifive tone would have been far leſs ſuit- 
able to the nature of my ſubject, as well as to the 
- weakneſs of my talents and capacity. I have thought 
that nature ſhould explain nature, and that it was 
never the part of a philoſopher to ſpeak for her, 
There is ſtill wanting a book, which would be the 


man mind, and that is, a Hiftory of Attention. 
Were this hook well written, and properly attended 
to, it would put an end to all logic; becauſe it 


"® 3h. ain & 518, 579, & fog. 
* + Preface, p. 13, & ſeq. Ch. I, C2. Ch. xziv. $ 716, and alſo 
Ch. xix. & 509. . | . 
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moſt uſeful of any that could iſſue from the hu- 
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would itſelf be logick reduced into action. I pretty 
clearly expreſſed the idea I formed to myſelf of this 
work, in the following paſſage of my Analytical E/- 
ſay *. This we have ſeen, that the mind derives 
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its notions from the /en/ible ideas. Notions then 


will be ſo much the more diſtinct, in proportion 


as the mind ſhall have rendered the Perceptions 
more lively by attention, and ſhall better poſſeſs 
the property of the repreſentative terms of the 
perceptions. The /þ:rit of ob/ervation, that uni- 
verſal ſpirit of arts and ſciences, is only the at- 
tention applied by rule to different objects. A 
philoſopher who ſhould trace out to us the rules 
of the art of ob/erving, would teach us the me- 
thods whereby we may direct and fix the atten- 


tion. He would ſhew us the happy efe#s of 


this force in the excellent diſcoveries of different 
kinds it has produced. If this philoſopher him- 
ſelf had diſcovered ſeveral truths, and ſhould 
compile a hiſtory of the progreſs of his mind in 
the diſcovery of theſe truths, ſuch a hiſtory would 
be that of his attention, Till ſuch a book ap- 
pears, the works of the moſt celebrated ob- 
ſervers may be conſidered as memoirs conducive 
to a hiſtory of attention.” Of all our faculties, 


attention is in effect that which it is our higheſt in- 
tereſt to cultivate. It is, as I obſerved +, the Pa- 


rent of genius; and if chance, which we conſider as 


the ſole author of ſo many diſcoveries, had not been 
ſeconded by attention, theſe diſcoveries would have 
periſhed in the birth, and would not have been 
productive of any conſequences whatever. We may 
regret, that this excellent faculty was ſuffered to lan- 
guiſh in a tate of inactivity, in thoſe works which are 


* Ch. xvi. C 279. 
T Eay, Ch. xix. 8 530. 
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=_ ſaid not to be written merely with a view to amuſe, 
== and whoſe authors, who would be greatly chagrined 
on not being ranked amongſt naturaliſts and Philo. 
ſophers, affect ſometimes to aſſure us in a convincing 
manner, that they are neither the one nor the other. 
Moſt of theſe authors. ſpeak much to the imagina- 
tion, and but little to the attention. As they have 
no themſelves a great ſhare of imagination, which is 5 
= with them the ruling faculty, it is very natural that ll © 
they ſhould the more frequently exerciſe it. For D 
this reaſon they often ſubſtitute images for notions ; 
and becauſe the greater part of readers have in 
= their heads more images than ideas, theſe authors 
| WW are very ſure of pleaſing all ſuch as had rather ſee 
l 


or perceive, than refle&t or meditate. By this | 

7 means the attention, that powerful ſpring, relaxes 

= more and more, and the mind becomes at length in 
=> a manner paſſive. In general, it is extremely eaſy | 
_—* to awaken images in the brain. There are ſome i 
# words which alone can excite a multitude of them, | 

and the happy choice of theſe words conſtitutes for 

the moſt part the principal merit and reputation of 

the writer. The /en/ible fibres, to which images 
are attached, are the moſt moveable of any, and are 

put in motion at the firſt word. But when we ap- 

ply ourſelves to collect by choice, connect with or- 

der, explain with clearneſs, compare with exact- 

neſs, analyſe with care, and anatomiſe with art a 
multitude of various facts or abſtracted ideas; when 
we would find out the conſequences of all this, and 
the reſults of thoſe conſequences ; ; it is then parti- | 
cularly that this kind of imagination of which I am 
ſpeaking is more hurtful than advantageous. It | 
fhould retire in order to give the underſtanding an 
opportunity to act, and never ſhew itſelf but in aid | 

of the attention. The clearneſs, preciſion, and 

concatenation of ideas contribute molt of all to the 

26% true 
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true merit of a book. Good books, and ſuch as are 


well written, make good readers; and if the num- 


ber of the latter is ſo ſmall, it is becauſe the number 
of good authors is yet more ſo. Thoſe books which 


are compoſed beſt do not always ſtrike the common 


claſs of readers: all is there ſo well diſpoſed, ſo 


well expreſſed, ſo well connected, and ſo proper in 


every other reſpect, that the book ſeems to have 
been formed of itſelf, and without art. We de- 
light in the work, without even thinking on the dif- 
ficulties in its compoſition : how indeed ſhould we 
think or it, ſince the method purſued is in every 
part ſo natural and eaſy, that we cannot even ima- 


gine that it could have been otherwiſe, Thoſe only 


who write in the ſame taſte, are capable of ſetting 
a true value on the lahour of the writer. This a 
good reader can likewiſe do. But the worthy and 
eſtimable writer, who devotes himſelf to the good 
of ſociety, is not ſo ſolicitous concerning the valua- 
tion that may be made of his work, as he is deſirous 
of rendering it uſeful to the public. | 
The attention of the reader will not be much ex- 
erciſed in this Contemplation of Nature which I am 
now venturing to publiſh, It conſiſts for the moſt 


| part of a ſeries of deſcriptions, by which I have in 
a very conciſe manner repreſented. ſome parts of this 


great whole, the ſmalleſt particle whereof would ab- 
ſorb the naturaliſt who is deſirous of making it 
the ſole object of his inquiries. I have only then 
conſidered at a diſtance, and with a curſory view, 
that crowd of intereſting objects which offer them- 
ſelves to us in our preſent abode. Some of them I 
have dwelt longer upon by way of preference; but, 
in deſcribing them, I have been always mindful that 
I was but a mere contemplator. It will be therefore 
improper to judge of me with reſpect to this inequa- 


lity of a naturaliſt and philoſopher. It is not to be 


expected 
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expected there ſhould be found in this very ſuperſi- 
cial work the fame minute deſcriptions, the ſame 
preciſion, connexion, and analyſis, which I have en- 
deavoured to maintain in my late works. In this, I 
have rather ſought to excite curioſity, than to gra- 
tify it. It may be conſidered, in reality, as a kind 
of abridgment of my other writings, or as a fort of 
introduction to the reading of them. If I have not 
quoted, at the bottoms of the pages, the various au- 

5 thors I have extracted from in the method I have 
S purſned*, I ſhall on that account be the leſs ſuſpect- 

 _ ed of having had an inclination to deck myſelf with 

their ſpoils : I have cited them with the utmoſt ex- 

actneſs in my Conſiderations on organized Bodies, and 

have made frequent uſe of them in this Contempla- 

tion. Therefore I declare ingenuouſly, that I am in- 

debted to theſe celebrated authors for the moſt inte- 

reſting paſſages of this book, Herein I. do hot ex- 

cept the eloquent author of Natural Hiſtory rf, whom 

1 have cenfured with regret, though I ſincerely ad- 
mire his extraordinary talents and fublime genius. 1 
have not attempted to imitate His pencil; in that I 
ſhould have failed of fuccefs;, but I have extracted 
from his excellent work divers remarkable particu- 
lars which naturally 'enter into my plan. Neither 
have I referred to my own works; and will only at- 
firm, that I have myſelf been an eye-witneſs of a 

conſiderable part of the facts I relate, and have fre- 
a quently deſcribed them from my own obſervations 


„„ — „ 
, > * 


Thonex, near Gen . 
„ June 22, 1764." 


I mean, by reciting their obſervations or ideas in my own ftile, 

and not tranſeribing them word for word and without inwerted com- 
= ma's, as compilers of every kind have frequently done, in order te 
= rid themſelves of a painful labour, which however was .effential to 
3 the onĩty or harmony of the di ſcourſe. | 

T Mr. de Buffon. 
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INTRODUCTION. 
b iz myſelf up to the ETERNAL 


REASON ; I ſtudy his laws, and I adore 
Him. I contemplate the univerſe with 
A philoſophic eye. I ſearch into the relations 
which by this immenſe chain conſtitute one 
whole. I ſtop awhile to examine ſome links 
Wof it, and, ſtruck with thoſe marks of power, 
; iſdom, and goodneſs which I diſcover 
therein, I attempt theirdeſcription, without 
C e g them. 
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CHAP. I. 
The Firſt Cauſe. 


O be ſelf-exiſtent, endued with Almighty | 
Power, and to will with Infinite Wiſdom, | 
ate the adorable Perfections of the Firſt Cauſe. 
The univerſe is eſſentially derived from this 
Cauſe. In vain do we endeavour by other means | 
to account for what is. We may every where ob- 
ſerve order and ends; but this order and theſe 
ends are an effect. What is their principle? 
To make the univerſe eternal, were to admit an 
infinite number of finite beings. 
By having recourſe to an eternity of motion, We 
eſtabliſh an eternal effect. 
If we advance that intelligence is the production 
of matter and motion, we affirm that Newton' 
Opticks are the work of a perſon born blind. 
Let us then ſay, That ſince the univerſe exiſts, 
there is, excluſive of the univerſe, an ETERNAL 
SELF-EXISTENT REASON. 


CHAP... 


The Creation. 


* mind can fathom the depths of thi 
abyſs? What thought can comprehend that 
Power which calls things that are not as thoug 
they were? God commands the univerfe to be: 
The univerſe is inſtantly produced. 
Can this divine energy, this inconceivable force 
be communicated? And if it can, by what lau 


muſt it be effected? 


Incarn!! 


ant 


or NATURE. 3 


Incarnate Word, Firſt-born of creatures, if it has 
been poſlible to transfer this power, Thou haſt re- 
ceived it, and the worlds were made by Thee. 


o H AP. II. 
Unity and excellency of the univerſe. 


= THE unity of the deſign leads us to the unity of 
= the Mind that conceived it. The harmony of 
the univerſe, or the relations which the various 1 
parts of this vaſt edifice bear to each other, prove {39 
: that its cauſe is one. The effect produced by this {If 
cauſe is one alſo : The univerſe 1s this effect, 0 30 
It is all that it is, and all that it could be. Poſ- | 
ſibility is not here what it is in itſelf, or in the ideas | | 
which conſtitute it, but what it is with reſpect to 74 
the collection of attributes of the ordaining Cauſe. | 
The object of power is likewiſe that of wiſdom. | 
The efficacious Will then has realized every thin W 
capable of being ſo. A ſingle act of his will pro- 1: 
duced the univerſe; the ſame act preſerves it. God | } 
is what he has been, and what he will be; that 1 
which he has willed, he now wills. | | : 1 
The Divine MIND, which at once compre- | 
hends all the combinations of poſſible beings, ſaw | | 
from all eternity the trie good, without deliberation, 
It has ated, it has diſplayed its ſovereign liberty, 
and the univerſe its being. Ph 
So that the univerſe has acquired every poſſible 
perfection from a Cauſe in whom wiſdom is one of 
his chief attributes, and in whom goodneſs is alſo 
wiſdom. - | | 
Therefore there is not in the univerſe any ſuch 
thing as abſolute evil; becauſe it contains nothing 
in itſelf but what is the effect or cauſe of ſome good, 
nn which could not have exiſted, had it not been for 
| B 2 the 
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© Taz ConTemPlation 
the thing we term evil. Had every thing ſtood by 


.itſelf, there would have been no harmony. Had 
there been any thing ſuppreſſed, there would have 


been a chaſm in the chain; and from a univerſal 
concatenation the ſubordination of beings FO 
and their relations to ſpace and time. 

Shall the pinion of a machine complain that it is 


not the primary wheel? And this laſt, were it to 
- become the pinion, would make the ſame complaint : 


So that in order to put an end to ſuch ſenſeleſs ex- 
poſtulations, it would be ata to annihilate the 
machine itſelf. 

You aſk, Why i is not man as perfect as an angel! 


Lou mean to ſay, no doubt, Why is not man an 
angel? You may as well enquire, Why a Tag is is not 


a man? But the exiſtence of a ſtag ſuppoſes that 


of herbs to nouriſh him. Would you {till further 
have had theſe herbs to have been ſo many men? 
Their preſervation and increaſe would have de- 
pended on the earth, the water, the air, and the 


fire : Would you preſume to inſiſt in your enquiry, 


Why the conſtituent parts of theſe elements were 
not ſo many dwarfs? 


Confeſs your error, and acknowlege that every 


being is endued with a perfection ſuited to the ends 


of its creation, It would ceaſe to anfwer that end, 
the very moment it ceaſed to be what it is. By 
changing its nature, it would change its place; 
and that which it occupied in the univerſal hier- 
archy ought ſtill to be the reſidence of a being 
reſembling it, otherwiſe harmony would be de- 
ſtroyed. 

Let us not then judge of beings conſidered in 
themſelves; but let us eſtimate them with regard 
to the place they ſnould hold in the ſyſtem. Certain 


conſequences ariſing from their nature are evils : In 


arder to prevent theſe evils from exiſting, it would 
have 
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have been neceſſary to leave them in their ſtate of non- 


eutity, or to have created another univerſe. From 
the reciprocał action of ſolids and fluids, % reſults; 


and this very action continued is the natural cauſe 
of death. Immortality then muſt have ſuppoſed 


another plan; for our planet was not adapted to 


immortal beings. | 

In the aſſemblage of all the orders of relative 
perfections, conſiſts the ab/olute perfection of this 
whole, concerning which God faid, at it was 
good, 

This immenſe ſyſtem of co-exiſtent and ſucceſfve 
beings is no leſs one in ſucceſſion than in co-ordina- 
tion; ſince the firſt link is connected with the luſt 
by the intermediate ones. Preſent events make way 
for the moſt diſtant ones. The germ which cx- 
panded itſelf in Sarah's womb, was the preparito:y 
cauſe of the exiſtence of a great people and the 
ſalvation of nations. 


CH AF. T1 


The univerſe conſidered with reſpect ts its greater 
parts. 


W HEN the ſhades of night have ſpread a veil 
over the azure plains, the firmament diſco- 
vers to our view its magnificence. The ſparkling 
gems with which it is ſown, are ſo many /uns, 
which the Almighty has ſuſpended in the immenſe 
ſpace thereof, to give light- and heat to the worlds 
which roll around them, | | 
The heavens declare the glory of God, and the 
firmament ſheweth his handy- work. That ſublime 
genius, who expreſſed himſelf with ſuch loftineſs of 
ſentiment, was nevertheleſs unappriſed that the ſtars 
which he contemplated were in reality ſuns. He an- 
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ticipated the times, and firſt ſung that majeſtic 
hymn, which future and more enlightened ages 


#hould chaunt forth to the praiſe of the founder of 


worlds. 
This aſſemblage of vaſt bodies. is divided into 


different ſyſtems, the number of which perhaps ex- 


ceeds the of ſand which the ſea caſts on its 
ſhores. * | 

Each ſyſtem. then has its centre or clams either a 
ſtar or ſun, which ſhines with its own light, and 


round which revolve various orders of opaque globes, 


which reflect with greater or leſſer luſtre. the light 
they borrow from it ; which renders them viſible 
to us. 

Theſe globes, which ſeem to wander among the 
heavenly bodies, are thoſe planets, the principal of 
which have the ſun for the common centre of their 
periodical revolutions; whilſt the others, which are 
called ſecondary, move round one principal planet, 
which they accompany like Satellites, in its annual 


revolution. 


Venus and the earth have each of them their ſatel- 
lite. One will undoubtedly be ſome time or other 
diſcovered in Mars. Jupiter has four, Saturn five, 
and a ring or luminous atmoſphere which ſeems to 


perform the office of a number of ſmall moons : 


Being ſituate near three hundred millions of leagues 


from the ſun, he would have received too faint a 


light from it, if his ſatellites and ring did not aug- 
ment it by reflection. 

We have diſcovered twenty-ſeven planets, which 
at preſent compoſe our ſolar ſyſtem ; but we are 
not certain that there are not more of them. Their 
number has received a great increaſe by the inven- 
tion of Teleſcopes: more perfect inſtruments, and 
more aſſiduous and accurate obſervers, may proba- 
bly make ſome farther additions to them. 'T by * 
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bellge of Venus, of which there was ſome diſcovery 
made in the laſt century, and which has been ſince 
ſeen, gives room for aſtronomers to hope for ſtill 
greater ſucceſs. 

It was not only our modern aſtronomy to enrich 
our heavens with new planets, but there was more 
granted them; a power of extending the borders 
of our Vortex. The comets, which, from their 
fallacious appearances, their tail, beard, their direc- 
tion, which is ſometimes oppoſed to that of the 
planets, and very often differing from it, their ap- 
pearance and dilappearance, have been conſidered 
as meteors, lighted up in the air by an irritated 
power, are now found to be planetary bodies, whoſe 
long routes our aſtronomers calculate, foretel their 
diſtant returns, and determine their place, appear- 
ances, and track. Upwards of thirty of theſe bo- 
dies at preſent acknowledge the empire of our ſun, 
and the orbits which ſome have traced round this 
planet are ſo extenſive, that they do not complete 
their courſe till the end of a long ſeries of years, 
and even many ages. 

In ſhort, we are alſo informed by modern aſtro- 
nomy, that the ſtars are really innumerable ; and 
that the conſtellations, which antiquity ed to 
be but few in number, amount to thouſands; the 
heavens of Thales and Hipparchus, being very poor, 
if compared to thoſe which Huygens, Caſſini, and 
Halley. have unveiled to us. | 
The diameter of the great orbit which our planet 
deſcribes round the ſun, is more than ſixty millions 
of leagues, and this vaſt circumference vaniſhes into 
_ nothing, and becomes a mere point when made uſe 
of by aſtronomers to meaſure the diſtance of the 
fixed ſtars. 

How great then muſt the real bulk of theſe lumi- 
nous ſpots be, that are perceivable by us at ſuch an 
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enormous diſtance ! The ſun is about a million of 


times greater than the earth, and an hundred and 


ten times greater than all the planets put together. 


If the ſtars are ſuns, as their luſtre gives us reaſon 
to ſuppoſe, they muſt greatly ſurpaſs ours in ſize, 
or at leaſt be equal to it. | | 

Proud, ſhort-ſighted mortal! Lift up now thine 
eyes to the heavens, and anſwer me: though one 
of thoſe luminaries which adorn the ſtarry arch 


 ſhonld be taken away, would thy nights become 
- darker on that account? Do not then ſay, the ſtars 


are made for me, tis for my ſake that the firma- 
ment glitters with effulgent brightneſs. Mad wretch! 
thou wert not the chief object of the liberal gifts 


of the Creator, when he appointed Syrius, and 
meaſured the ſpheres by it. 


Whilſt the planets perform theſe periodical revo- 


lutions round the ſun, by which the courſe of their 


years is regulated, they effect another among them- 
ſelves, which determines the alternatives of their 


days and nights. 


But how do theſe vaſt bodies remain ſuſpended in 
ſpace ? What ſecret power retains them in their 
orbits, and enables them to circulate with ſo much 
regularity and harmony? Gravity, that powerful 
agent, is the univerſal principle of this equilibrium 
and theſe motions. It penetrates inte the inmoſt 
parts of all bodies. By virtue of this force they 
tend towards each other in a proportion relative to 
their diſtance and bulk. So that the planets tend 


towards the common centre of the HMem, and 
they would be inſtantly precipitated from thence, if 
the Creator, when he formed them, had not endued 
them with a proejectile or centrifugal motion, by 


which they are continually kept at a due diſtance 


From the center. Each planet, in conſtant ſubſer- 
viency to theſe two forces, deſcribes a curve in con- 


ſqeuence 
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ſequence thereof. This curve is an ellipſis either 
long or ſhort, to one of whoſe foci is placed the 
ſun or a primary planet. By this means the ſame 
force which determins the fall of a ftone, is the 
ruling principle of the heavenly motions : wonder- 
ful mechaniſm ! whoſe ſimplicity and energy give 
us unceaſing tokens of the PROFOUND WISDOM of. 
its AUTHOR, 

The earth, Wien ſeems ſo vaſt in the eyes of the 
emmets which inhabit it, and whoſe circumference 
is nine millions of leagues, is near a thouſand times 
leſs than Jupiter, which only appears to the naked 
eye like a ſhining atom. 

Two ſets of academics, new Argonauts, have im 
theſe latter days had the glory of determining the 
true form of our planet, and have demonſtrated it 
to be a ſpheroid, flat at the poles, and elevated at the 
equator. But Newton has acquired ſtill greater 
glory, that of diſcovering it by that fund of know- 
ledge in himſelf, and by the mere ſtrength of bis 
genius. This form appears to be the effect of 
gravity, in conjunction with centrifugal force; and 
theſe two forces, acting in different proportions: in 
different ſtars, vary their form, and change them 
into ſpheroids, more or leſs flat, and make their 
orbs longer or ſnorter. 

The globe of the earth, wi. 8 is externally di- 
vided into lands and ſcas, nah level in their ſur- 
Fang is formed within, at Laſt to a certain depth, 
of beds of heterogeneous matter, that are almolt 
parallel, more or leſs denſe, and of a finer or coarſer 
texture. 

Ihe ſurface of the earth abounds with great 
incqualities. In one part of it we behold vaſt 
plains interſected by hills and vallies. In another, 
long chains of mountains, which lift their frozen 
heads ta the clouds; and berwixt them, deep valſics. 
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From the boſom of theſe mountains rivers fprins, 
which, after having watered divers countries, and. 
produced ponds and lakes in ſeveral places by en- 
larging their beds, at length diſcharge themſelves 
into the ſea, and reſtore to it what it had loſt by 
evaporation. | 7 TE. Bhs 

The ſea preſents us with iflands ſcattered around 
its coaſts, with ſands, rocks, currents, gulfs, and 


- ſtorms, and with that regular and admirable motion 


whereby its waters riſe and fall twice in twenty- 
four hours. : 3 | | 

The lands and ſeas are every where repleniſhed 
with plants and animals, whoſe infinitely. varied 
ſpecies reſort together in every place. Men, divided 
into nations, peoples, and families, cover the ſur- 
face of the globe. They faſhion and enrich it by 
their various labours, and build habitations from 
pole to pole, correſponding with their manners, 
genius, foil, climate, &c. | . 

A rare, tranſparent, elaſtic ſubſtance encompaſſes 


all parts of the earth to a certain height : this ſub- 


ſtance is the atmoſphere, the repoſitory for the 
winds, the immenſe reſervoir of vapours and exha- 
tations, which being ſometimes collected into clouds 
of a greater or leſs conſiſtence, adorn our element 
by their forms and colours, or aſtoniſh us by their 
flaſhes and violent noiſe; and at other times melting 
into dews, miſts, rain, ſnow, hail, &c. yield back 
again to the earth what was exhaled from it. 
The moon, the neareſt to the earth of all the 
planets, is likewiſe that we have the beſt knowledge 


of. Its globe, which is about five and forty times 


leſs than ours, always appears to us with the ſame 
aſpe&, becauſe it performs its revolution preciſcly in 
the ſame {pace of time that it revolves round the earth, 
of which it is the ſatellite. cs | 
It 


| M as 
It has its phaſes, or gradual and periodical in- 
creaſe and decreaſe of light, according to its poſi- 
tion with reſpect to the ſun which enlightens it, 
and to the earth, whereon it reflects the light of that 
planet. 5 5 | 
The diik of the moon is externally divided into 
luminous and obſcure parts. The former ſeem ana- 
logous to lands on our globe, and the latter to re- 
ſemble our ſeas, 1 
In the luminous parts there have been obſerved 
ſome places brighter than the reſt, which caſt a 
ſhade from their ſide, which has been meaſured, 
and the track aſcertained. Theſe parts are moun- 
tains much higher than ours, in proportion to the 
ſize of the moon, and whoſe tops the ſun has been 
ſeen to gild when that planet is quarterd; the light 
| deſcending by little and little to the foot of theſe 
mountains, they appear at that time entirely bright. 
Some are by themſelves, others form very long 
tracts, | | 5 18 
One may moreover perceive here and there, in 
the luminous parts, a kind of wells, which are per- 
petually dark. The bottoms of ſome of theſe wells 
{ometimes appear to have a certain quantity of light. 
acroſs them. | . 5 
The obſcure parts of the moon feem in general 
very even, and nearly re{embling our ſeas when ſeen 
from the moon. There have however been diſco- 
vered ſome uneven places, and leſs obſcure parts, 
fuſpected to be iſlands or ſhallows. But we will not 
dwell too long on theſe relations. If the Author of 
nature has with us below thought proper to vary.the 
ſmalleſt individuals, how great muſt the diverſity 
of aſpects be whereby he has diſtinguiſhed one 
world from another | : 
Venus has, like the moon, her phaſes, ſpot, and 
mountains; and indeed that planet principally de- 
B 6 rives 
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' rives her brightneſs from theſe mountains, which are 
ſtill higher and more numerous than thoſe in the 
moon, and very proper for vigoroully reflecting the 


| "light of the ſun. 


The teleſcope likewiſe diſcovers to us ſpots in Mars 
and jupiter. Thoſe in Jupiter form large belts, 


© which make conſiderable motions, like the ocean's 


- overflowing the lands, and afterwards leaving them 
dry on his retreat. 


Mercury and Saturn are little known to us; the 


r firſt, becauſe it is too near the ſun; the ſecond, 


* becauſe it is at too great a diſtance from it. 
Laſtly, The ſun himſelf has ſpots, which ſeem 
- to move regularly, and whoſe ſize equals, and very 
—_= exceeds that of ſuch as are ſeen in the greateſt 
nets. | 
7 This planet too has an atmoſphere, which at leaſt 
extends itſelf to our planet, and which appears, 
after ſun-ſet, like a whitiſh, tranſparent cloud, in 
the form of a launce lying obliquely on the Zodiac, 
from whence it bears the name of the zodiacal light. 
The matter of this atmoſphere, being ſtrongly 
attracted by the poles of the earth, precipitates it- 
felt into the upper region of the air; and does it 
not thence give birth to the auroræ boreales, whoſe 
| fantaſtically . grouped columns, luminous flaſhes, 
and variouſly coloured arcs, enlighten and beautify 
the fon nights of the inhabitant of the pole ö 


CHAP. v. 
5 Plurality of Worlds. 


* 


FF thoſe globes that equal or even far ſurpaſs the 
ſize of our planet; if fuch globes as turn, like 


nde earth, round the fan and on themſelves; if ſuch 
globes as. are. tec common center of the revolutions 


2 | of 
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of one or ſeveral moons ; if ſuch globes wherein | 


we may perceive divers things reſembling or analo- 
gous to what we ſee on the earth; if theſe globes, 


1 fay, were without inhabitants, for. what wefe 
they deſigned, or to what end ? F 0 FI 


How mean and unworthy of the ADoRaBEE 
MAJESTY of the CREATOR would the univerſe ap- 
pear, were it confined to the narrow limits of that 
little heap of dirt we crawl upon? Let us ag- 
grandize our minds by extending the bounds of the 
univerſe. The ſtars, when ſeen through a teleſcope, 
are innumerable : their ſparkling affords a proof 
that they ſhine with their own light; and ſince they 


are viſible to us at incomparably greater diſtances 
than Saturn, we may from thence infer that they 
are ſo many ſuns. Our ſun, if viewed from a ſtar, 
would itſelf appear like a ſtar. There muſt then 


be an infinite number of ſuns; and to what purpoſe 
would they ſerve, if there were not beings capable 
of enjoying the advantages of their light and heat? 
Is it not therefore natural to ſuppoſe that they give 
light to, other worlds, which, their prodigious di- 


ſtance deprives us of, and that they have, like ours, 


their productions and inhabitants? 
Imagination finks under the weight of the crea- 


tion: it contemplates the earth, and is bewildered : _ 
it is loſt amidſt that immenſe maſs of celeſtial bodies, 


as a particle of duſt in a high. mountain. Who 


knows, however, but that in the center of each of 


theſe worlds, there may not-yet be a vortex that has 


2 ſun, planets, ſatellites, and inhabitants? Who 


can tell, but that in the center of one of theſe little 
| planets, there is a proportionable vortex ? or laſtly, 
who can inform us when the time allotted for this | 


degradation will expire? 


But let as advance ſtill higher, and, borne on the 


tow'ring wing? of revelation, paſs over theſe my- 
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riads of worlds, and draw near to heaven where 

God dwells. 125 5 | 

Ye reſplendent manſions of celeſtial glory, etec- 
nal abodes of bleſſed ſpirits, holy of holies of the 
creation, light inacceſſible, auguſt throne of HIM 
WHO 1s, can a worm deſcribe you? =; 


e. VI. 
- General diviſion of Beings, 


PURE ſpirits, immaterial and intelligent ſubſtan- 
ces; extenſive and ſolid ſubſtances z mixed 
beings, formed by the union of an immaterial ſub- 
ſtance and a corporeal ; are the three general claſſes - 
of beings which we ſee or have any conception of 
in the univerſe, | | D's | 


te "OH AP: VI. 
U 8 76 al connection, or harmony of the univerſe. ; 


VERY thing in the univerſe is ſyſtematical ; 
all is combination, relation, affinity, connexion. 
There is nothing but what is the immediate effect of 
ſomewhat preceding it, and determines the exiſtence 
of ſomething that ſhall follow it. 
An idea penetrates into the compoſition of the 
intellectual world, as an atom does into that of the 
natural. Had this idea or atom been ſuppreſſed, 
there would have reſulted another order of things, 
Which would have given birth to other combina - 
tions, and the actual fyſtem would have made way 
for a different one. For this idea or this atom de- 
pend on other ideas or other atoms, and by means 
pol theſe to the moſt conſiderable parts of the whole. 
If any ſhould inſiſt they depend on oy 
| | Wo 
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would enquire, what is the reaſon of their exiſt- 
ih, 2 LY 


You deſire that I ſhould explain this more clearly 


to you. An idea cannot be preſent to your mind, 
except it be in conſequence of a motion formed in 
your brain ; you are not ſenſible that all our ideas 
deduce their firſt origin from the ſenſes : this ma- 
tion itſelf depended on another motion, which is 
{ikewiſe connected with others that preceded it, and 
the effect of all theſe impulſes conſtitutes the chain 
of your intellectual life, which is no other than the 
reſult of that place appointed for you to occupy in 
the ſcale of thinking beings. | | 

How ! cries Pyrrho, does this ſmall pebble, which 
I ſee by the edge of this rivulet which murmurs as 
it flows, depend on univerſal nature? The rivulet 


has ſeparated it from a ſhelf of this mountain ad- 


Joining to it. The exiſtence of the ſtone then is 
connected with that of the mountain and the rivu- 


let. The formation of the mountain, that of the 


ſhelf, the ſtream of the brook, its direction, and 
ſwiftneſs, are determined by a thouſand peculiar 
circumſtances, all of which depend on the general 
theory of our globe. | | 
But it muſt at leaſt be acknowledged, replied 


Pyrrho, that a flint of itſelf is barren, and I don't 


ſee what effects can flow from it. Reduce it into 
lime, and it will inſinuate itſelf into the ſubſtance 


of a plant, from thence into that of an animal, or 
ſome time or other perhaps it may be introduced 


into the cabinet of a curious perſon, who may diſ- 
cover from it the true origin of ſtones, and this 
diſcovery may lead him to more important ones, 
condycive to the general perfection of phyſics. Was 
not the firſt piece of amber in which the electrical 
power was found out, the primary link of that ex- 
cellent chain of experiments, at the other end of 
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which the cauſe of thunder was accounted for ? 
What apparent affinity is there between this piece 


of amber and thunder? Would the ſages of anti- 


quity have gueſſed at the intermediate links ? How 
many links of this kind are there, concerning which 
we do not form a conjecture? 

Let us lay aſide our doubts: the divine mind has 


+ cloſely connected every part of his work, that 


there is not one which has not a relation to the 


whole ſyſtem. A muſhroom, a mite, are as eſſen- 


tial parts of it as the cedar or elephant. 
So that thoſe minute productions of nature which 


unthinking men judge to be uſeleſs, are not mere 


particles of duſt on the wheels of the machine of 
the world; they are ſmall wheels intermixed with 


the greater. 


The different beings proper for each world may 


then be conſidered as ſo many particular ſyſtems, 
united to one principal ſyſtem by divers relations, 


and this ſyſtem is itſelf connected with others that 


are more extenſive, the aſſemblage of which con 
poſe the general ſyſtem. 
There is nothing then by itſelf. Every being has 


an activity peculiar to it, whoſe ſphere has heen de- 


- termined by the rank appointed for it in the uni - 


verſe, A mite is a very ſmall moveable creature, 


Which acts in concert with others, whoſe activity 
"extends to much greater diſtances, The ſpheres thus 
"enlarging themſelves more and more, this amazing 
' . progreſſion riſes by degrees from the vortex of am- 


ber to the ſolar vortex ; from the 1 phere of a mite to 


that of an angel. 


The elements act reciprocally on each other ac- 


© cording to certain laws which reſult from their re- 


_ lations, and theſe relations unite them to minerals, | 
lants, animals, and to men. This laſt, as the prin- 

e trunk, ſpreads his branches all over the globe 
I beſe 


C 
* 
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+ "Theſe ſpecies and individuals have relation to the 
digneſs and ſolidity of the earth. The ſolidity and 
ſize of the earth have relation to the place ſne occu- 
ies in the planetary ſyſtem. | 
The ſun gravitates on the planets; the planets 
on the ſun, and on each other. All gravitate on 
their neighbouring ſyſtems ; theſe, on more diſtant 
ones; and the balance of the univerſe remains in 
equilibrio, in the hands of the ANTIENT OF DAYS, 
Phyſics correſpond with morality, morality with 
phyſics. Both the one and the other have for their 
ultimate end the happineſs ef intelligent beings. - 
Will reaſon forget the relations of the eye to 
light, of the ear to air, and the tongue to falts ? 
The human ſoul, by being united to an organi- 
zed body, maintains by that body an intercourſe 
with all nature. : 
From theſe general principles- proceeds the con- 
nection of cauſes and effects, of effects and cauſes. 
From whence alſo ariſes that indiſſoluble union 
which forms of paſt, preſent, future, and eternity, 
one ſole exiſtence, one intire individual whole. 
From tho{e relations which exiſt between all parts 
of the world, and by virtue whereof they eonfpire 
to one general end, reſults the harmony of the 
world. . 
The relations whick ufite all the worlds to one 
another, conſtitute the harmony of the univerſe. 
The beauty of the world is founded in the har- 
monious diverſity of the beings that compoſe it, in 
the number, extent, and quality of their effects, 
and in the degree of goodneſs ariſing therefrom. 


* 
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PART 11. 
& the relative perfefFion 0 f Beings. 


5 I. 
Ceneral dfribution of terreftrial Beings. 


"ERREs' TRIAL beings may naturally be rapged 
under four general claſſes : 
1. Brute and inorganized beings. 
II. Organized and inanimate beings. 
III. Organized and animate beings. 
IV. Organized, animate, and reaſonable . 


CHAP. IL 
Of perfection in general, and its ſpecies. 


ALL beings are perfect, conſidered in them- 
| ſelves : they all anſwer one end. The deter- 
minations or qualities proper for each being, are 
the means relative to this end. If theſe determina- 
tions ſhould change, they would no longer have a 
reference to their end, and there would be no more 
wiſdom. 

But thoſe means which are of a more exaled © na- 
ture anſwer a nobler end. The being appointed to 
fulfil this end is enriched with proportionable fa- 
culties. 

Conſidered in this point of view, beings preſent 
us with different degrees of relative perfection. 
The meaſure of this perfection conſiſts in the rela- 
tions which every being bears to the whole. 


Peings 
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Beings whole relations to the whole are more 
varied, more multiplied, and more copious, poſſeſs 
9 higher degree of perfection. 

As there are two general claſſes of ſubſtances, 
bodies and ſouls, there are likewiſe two general 
claſſes of perfections; ; the corporeal perfection, or 


that which is peculiar to bodies; and the ſpiritual 


perfection, or that which is peculiar to ſouls. 
Theſe two perfections are reunited in every or- 
ganized animated being, and they correſpond with 
one another. 
From their reunion 8 chat mixed perfec- 


tion which anſwers to ws rank every being holds 
in the ſyſtem. 


C HAN HM. 
Of corporeal perfection. 


2 OF all the modifications of matter, the moſt ex- 
cellent is organization. 


The moſt perfect organization is that which pro- 


duces molt effects with an equal or ſmaller number 
of diflimilar parts. Such, amongſt terreſtrial beings, 
is the human body. 

An organ is a ſyſtem of ſolids, whoſe ſtructure, 
arrangement, and action, have motion for their ul- 
timate end, 


feeling. 


A Tins, which i is barely formed by a repetition | 


of like or ſimilar parts, or even in which we cannot 
conceive any diſtinct parts, except by an operation 
of the mind, enjoys only the loweſt degree of cor- 
poreal perfection. 
elementary particle. 


CHAP. 


either inteſtine or loco- motive, or 


* . % 
* — 0 


Such probably is the atom or 
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CRAP. . 
Of fbiritual porfettion 


Tus 95590 of generalizing ideas, or abſtract- 
ing from a ſubject what it has in common with 
others, and expreſſing it by arbitrary ſigns, conſti- 
tutes the higheſt degree of ſpiritual perfection, and 
therein conſiſts the difference between the human 
ſoul and the ſoul of brutes. 

The ſoul which is only endued with a mere ſenſe 
of the vital functions, occupies the loweſt degree 
in the ſcale. This perhaps is the perfection of the 
ſoul of the muſcle. 


v. 
The terręſiria life, and the ſpecies of it. 


T7 HE reciprocal action of ſolids and fluids 1 is the 
foundation of the terreſtrial life. 

To nouriſh ourſelves, or change into our own ſub- 
ſtance matters that are foreign to it, to grow by 
receiving them inwardly, to beget individuals of 
our own ſpecies, are the principal ends of the ter- 
reſtrial life. 

If the action of the organs is not accompanied 
with a ſenſe of this action, the organized being en- 
joys only a vegetative life. Such is, at leaſt in ap- 
pearance, the caſe of the Plant. 

If the action of the organs is joined with a ſenſe 
of that action, the organized being enjoys a vege- 
tative and ſenſitive life. This is the condition of 
the brute. | 

Finally, if reflection is joined to feeling, the 
being enjoys at the ſame time a vegetative, ſer rfitive, 
and 
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and reflective life. Tis man alone, upon earth, 
that unites theſe three kinds of life in himſelf. 


E HRA II. 
Variety of worlds. 


I F there are not in nature two leaves preciſely alike, 

there do not exiſt, with greater reaſon, two cab- 
bages, two catterpillers, two men, perfectly identi- 
cal. How then can there be two planets, two plane- 
tary vortices, two ſolar ſyſtems ? The ſimilarity of 
beings that is peculiar to our world, does not proba- 
bly occur in any other, Every globe has its parti- 
cular economy, laws, and productions. 

There are, perhaps, worlds ſo imperfe& in com- 


pariſon of ours, as not to contain any other beings 


than of the firſt or ſecond claſs*. 

Other worlds, on the contrary, may be ſo perfect 
as to contain no other beings but ſuch as are ſuited 
to the ſuperior claſſes, In theſe laſt worlds the 
rocks are organized, the plants are endued with 
ſen6bility, the animals reaſon, and the men are 
angels. a 

How tranſcendent then muſt the excellence of 
the heavenly Jeruſalem be, where an angel is of the 
loweſt claſs of intell gent beings: 2 


CHAT: YU. 
Idea of the ſovereign mixed ßerſection. 


in corporeal and intellectual faculties may be 
carried to ſo high a pitch of perfection in the 


moſt exalted order of mixed beings, as that we 
ſhall be able to form but faint ideas of them. 


* See Chap. I. of this ſecond part, 1 
ws 0 | 
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To convey one's ſelf from one place to another 
with a ſwiftneſs equal or fuperior to that of the light; 
to preſerve one's ſelf by the mere force of nature, 
and without the aſſiſtance of any other created 
being; to be abſolutely exempted from every kind 
of change; to be inveſted with a power capable of 


diſplaciog the heavenly bodies, or of changing the 


courſe of nature; to be endowed with moſt exqui- 
fite and moſt extenſive ſenſes; to have diſtinct per- 
ceptions of all the attributes of matter, and of all 
its modifications; to diſcover effects in their cauſes; 
to raiſe one's ſelf by a moſt rapid flight to the moſt 
general principles; to ſee in the twinkling of an 
eye theſe principles; to be poſſeſſed of a power and 
{kill capable of organizing matter, of forming a 


plant, an animal, a world; to have at the ſame 


time, without confuſion, an almoft infinite number 

of ideas; to ſee the paſt as diſtinctly as the preſent, - 

and to penetrate into the remoteſt futurity ; to be 
able to exerciſe all theſe faculties without wearineſs; 
theſe are the various outlines from which we may 
draw a portrait of the SOVEREIGN. MIXED PER- 
FECTION. 8 


C HAP. VIII. 
Pure ſpirits. 


D O pure ſpirits, whoſe poſſibility at leaſt we con- 


ceive, exiſt? 
If they do, are they preſent only to a particular 
region, or are they diffufed throughout all worlds ? 
Is their nature ſuperior to that of mixed beings; 
or is there among them a degree of inferiority pro- 
portionable to that betwixt the ſoul-of - the muſcle 
and that of the man? N 


If 


4 
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If pure ſpirits are ſuperior to mixed beings, does 
this ſuperiority partly ariſe from their being diveſt- 

ed of bodies? 

What ideas have pure ſpirits of matter and its 
modifications, of fpace, duration, and motion? 

How do they communicate their thoughts? 

Have they any intercourſe with ſouls united to 
bodies ? 

But let us ſuppreſs a vain curioſity ; can a mixed 
being, which can perceive nothing without the 
aſſiſtance of a body, and which ſtumbles at a ſtraw, 
attain to the perfection of pure intelligences ? 


„ », CWAS IK 
The immenſity of the chain of beings. 


PErwzn the loweſt and higheſt degree of cor- 
poreal or ſpiritual perfection, there is an almoſt _ 


Infinite number of intermediate degrees. The re- 
| Tult of theſe degrees compoſes the univerſal chain. 


This unites all beings, connects all worlds, com- 
prehends all the ſpheres. One SOLE BEING is out 
of this chain, and that is NE that made it. 

A thick cloud conceals from our ſight the nobleſt 
parts of this immenſe chain, and admits us only to 
a ſlight view of ſome ill-connected links, which are 
broken, and doubtleſs greatly differing from the 
natural order, 

We behold its winding courſe on the ſurface of 
our globe, ſee it pierce into its entrails, penetrate 
into the abyſs of the ſea, dart itſelf into the atmo- 
ſphere, ſink far into the celeſtial ſpaces, where we 
are only able to deſery it by the flaſhes of fire it 
emits hither and thither. 

Eut notwithſtanding our knowledge of the chain 
of beings is fo very imperfect, it is ſufficient at leaſt 
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to inſpire- us with the moſt exalted ideas of that 
amazing and noble progreſſion and variety whick 
"ow in the univerſe. 
0 H AP. . 
Mean ſbotes, 


HERE are no ſudden changes i in nature; all 
is gradual, and elegantly varied. If there 


ſhould happen a vacuum between any two beings, 


how could the paſſage be effected from one to the 
other There is then no being which has not either 
- above or beneath it ſome that reſemble it in certain. 
characters, and widely differ from ir in others, 

_ Amongſt - theſe characters which diſtinguiſh 
beings, we diſcover ſome that are more or leſs ge- 
neral. Whence we, derive. our. diſtributions into 
claſſes, genera, and ſpecies. 

Theſe diſtributiens cannot cut off any thing. 
They always conſiſt between two claſſes and two 
like genera, mean productions, which ſeem not to 
belong more to one than to the other, but to con- 
- ne them both. 

The polypus links the vegetable to the animal. 
The flying ſquirel unites the bird to the quadruped. 
The ape bears ſome affinity to the 1 8 and 
the man. 


E A P. XI. 
Conſeguence. 


Bur if tas is nothing cut off in nature, it is 
evident, that the diſtributions we make are not 
hers. Thoſe we form are purely nominal, and we 
_ thould conſider them as mean relatives to our ne- 

ceſlities 
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ceſſities and the bounds of our knowledge. Thoſe 
Intelligences which are ſuperior to us, diſcover per- 
haps more varieties between two individuals which 
we range under the ſame ſpecies, than we do be- 
tween two individuals of diſtant genera. 

So that theſe intelligences ſee, in the ſcale of our 
world, as many ſteps as there are individuals. It is 
the ſame with reſpe to the ſcale of each world, 
and all compoſe but one ſingle conſequence, which 


has for its firſt term an atom, and for its laſt the 


moſt exalted cherubim. 


1 


. 
Idea the number of degrees in 125 / ale. 


WE may then ſuppoſe in the ſeale of our —_ 

as many ſteps as we know there are ſpecies. 
The eighteen or twenty thouſand ſpecies of plants 
which compoſe our herbals, are therefore eighteen 
or twenty thouſand ſteps of this celeſtial ladder. 


And there is not a ſingle plant amongſt theſe, 


which does not perhaps nouriſh one or more ſpecies 
of animals. Theſe animals harbour or provide 
nouriſhment for others in their turn. They are fo 
many little worlds compriſed in others that are {till 
ſmaller, _ 


5 + 0. TH I £74” NE | 
The principle concerning the conſtruction of the ſcale. 


8 IMPLE produces compound. The molecule 
forms the fibre, the fibre the veſſel, the veſſel 
the organ, the organ the body. 

The ſcale of nature then is conſtructed by paſe- 
ing from that which compoſes it, to that which is 
compoled by it, from the leſs pericct to the greater. 

SOL L C But 


. «a air nee K — — 
2 7 1 


26 TRE ConTeMPLATION 


But while we view it in this light, and in a very 


general manner, we are not to forget that our me- 


thod of conception is not the rule of things. 

We are only to take a tranſient ſurvey of the ex- 
terior part of beings, and examine their outward 
farface ; the Contemplator of Nature muft limit 


himſelf, and not undertake to diſſect her. Perhaps, 


he ought to pay a greater attention to known ſpecies 
or ſuch as are generally difregarded. 


— 
4 —_ FY - 


P ART. III. 
General view of ihe gradual progreſſion of 
Beings, © 
._— x 
The elements, 


TUROM the immutability of ſpecies amidſt the 
perpetual motion that reigns in the univerſe, is 
deduced the indiviſibility of the firſt principles of 
bodies; and the indiviſibility of theſe principles 
would demonſtrate the ſimplicity of their nature, if 
God had not power to render the highly compounded 
particles incapable of ſeparation. 

The nature of elementary atoms, their forms, re- 
lative proportions, and the manner whereby they 
effect the formations of bodies, are branches of 
knowledge that furpaſs the reach of the human 
mind, | 

So that we can't determine whether there are as 
many ſpecies of elements as of bodies; or whether 
the ſame elementary particles, variouſly combined, 


do not give birth to different compounded — 
e 


„r NATUR B. 27 

We are likewiſe ignorant what it is that eſſentially 
diſtinguiſhes one body from every other ; thoſe we 
call 2/ential characters, are only the ultimate reſult 
of the firſt principles. 

O how intereſting would the fight be! how 
agrecably would our curioſity be flattered, were 
ve permitted to penetrate into theſe principles! A 
new world would diſcloſe itfelf to our view; nature, 
then become tranſparent, would no longer conceal 
her way from us: her laboratories and workſhops 
would then be thrown open, Here we ſhould ſee 
her collecting the principles of metals; there be- 
hold her preparing the colour of the roſe. Farther 
we might trace her footſteps into the wonders of 
light and electricity. In other places ſhould obſerve 
her ſketching the outlines of a plant or animal. 
Aſtoniſhed at the fight of this admirable work, we 
ſhould never be weary of contemplating the infinite 


diverſity of preparations, combinations, and mo- 


tions, by which it is inſenſibly brought to its per- 


fection. 
Ye celeſtial f pirits who have aſſiſted at the creation 


of our world, you enjoy theſe pleaſures! we envy - 


you the enjoyment of them, but ours are by no 

means the object of your envy : being more 3 
ed than we by the Mas rER of nature, you pene- 
trate into what eſcapes our notice, and you ſee with 
what difficulty we creep from one truth to another, 
as we obſerve the efforts of an ape to imitate a 
man. 
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CHAP. IL 
Ti bree kinds of compoſi tions in bodies. 


1 Os E RVE three principal kinds of ee 


tions in terreſtrial bodies. 1. That of Auids, 
2. That of rude or un organized ſolids. 3. That 
of organized ſolids. 

7. The firſt genus, which is the moſt ſimple, 
ſeems to conſiſt in a bare contact of homogeneous 
particles, which tend towards each other ; but the 
leaſt force divides them. 

2. The ſecond, which is more compounded, is 
Formed of the aggregate or reunion of different fot 
ticles into a ſolid maſs. 

3. The third, ſtill more compounded than the 
ſecond, is formed of the intermixture of an infinite 
number of parts, ſome fluid and others ſolid. 'D has 
genus is called a weft. 


c HAP. III. 


Of fluids in general, and certain fluids in Particular. 


T HE ſmall reſiſtance which fluids make to the 

force that divides them, their inclination to a 
level, the quickneſs and eaſe wherewith they move, 
penetrate and ſeparate ſolids, ſerve to indicate that 
they are of all bodies the moſt pe, ſubtile, and 
active. 

Add to theſe various effects, that fire ſeems to be 
one of thoſe bodies which reunites theſe qualities in 
the moſt eminent degree. 

It is evident from a number of experiments, and 
particularly from thoſe made by electricity, that fire 

is 
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is a ſfuſd diffuſed into all bodies, in a proportion 
relative to their nature. 

Sometimes it barely fills their pores; at others is 


intimately united to their conſtituent parts, and 


com poſes inflammatory matter. 
Air and water are likewiſe contained in the com- 


poſition of a prodigious number of matters of dif- 


ferent kinds. | ; 3 
Sometimes they ſeem to change their nature, and 


to undergo various transformations; but theſe tranſ- 


formations are only imaginary. They reſume their 


primitive ſtate as ſoon as the cauſes which obſcured 


them ceaſe to act. 
CHAP. Iv. 
Of ſome rude or unorganized ſolids. 


| PURE earth is the baſe or foundation in the com- 


poſition of ſolids. The chemiſt meets with it 


in every body he analyſes. Being fixed and unal- 
terable, it will reſiſt the moſt violent fire; and this 
immutability of elementary earth, by convincing us 


of the ſimplicity of its nature, ſhews likewiſe that 


it is the firſt ſtep of the ſcale of inactive ſolids, 
From a mixture of pure earth with oils, ſulphurs,. 
ſalts, &c. proceed the various ſpecies of more or leſs: 
compounded earths, which are the proper nouriſh- 
ment of one part of organized bodies, 
Bitumens and ſulþhurs, which are chiefly formed 


of inflammable matter and earth, ſeem to lead us 


from pure earth to metallic ſubſtances, in which We 


diſcover the ſame eſſential principles, only differently 


combined. 
The inalterability of gold from the moſt violent 
fire, its malleability, and prodigious ductility, equally 
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prove the homogeneouſneſs, extreme fineneſs, and 
ſtrict union of its parts. 

Other metals are ranged above gold, according 
to the order of their compoſition, or relatively to 
the ſtronger or weaker combination and union of 
their principles. 

Silver immediately follows gold. Like that it re- 
ſiſts the action of fire; but is leſs malleable and 
ductile, and diſſoluble by a much greater number of 
diſſolvents. F 

Copper appears afrer þ Iver, and has a great affi- 
nity to that metal. It is itſelf ſucceeded by pewter, 
lead, and iron. 

Thoſe compounds which differ from metals only 
by their not being malleable, bear a great reſemblance 
to them, and are likewiſe called demi- metals. Such 
are antimony, biſmuth, Melker, &c. 

Vitriols, produced by the union of metallic par- 
ticles with a coagulated acid under a fixed and 
rhomboidal form, ſeem to be the paflage from me- 
tallic ſubſtances to /alts. ; 

Saits, which always affect determinate and con- 
ſtant figures, indicate thereby the invariableneſs and 
ſimplicity of their principles, whoſe fundamentals 
are water and earth. 

When they are diſſolved by water, or volatiliſed 
by air, they become one of the principal cauſes of 
the growth of vegetables, if they are not alſo the 
principle of their ſolidity, and that of all compounds, 
as they are of fermentations, whoſe effects are ſo 
various and extenſive. 

The regularity and uniformity of the different 
kinds of cryſtallizations, ſufficiently prove that 
they are to be attributed to ſalts, which being diſ- 
ſolved and conveyed by a liquid, and united to fo- 
. reign matters, compoſe theſe pyramidal maſles. 


Stones, 
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Stones, Whoſe ſpecies are ſo numerous, preſent 
ns with maſſes of every form, colour, fie: and 
conſiſtence, according to the diverſity of liquids, 
earth, ſulphur, metallic parts, falts, places, and 
other circumſtances which contributed to their 
formation. 

Some of them are perfectly tranſparent; and 
theſe ſeem to be the moſt ſimple. Others are more 
or leſs opake, as their principles are more or leſs he- 
terogeneous, or more or leſs mixed. 


CHAP. V. 


Paſſage of rude or inorganized ſolids into organized. 
Leafed flones. Fibrous ſtones. | 


T HE apparent organization of leafed ſtones, or 
+ ſuch as are divided into layers, as flates, talcs, 
&c. that of fibrous ſtones, or thofe compoſed of 
filaments, as the amianthus, ſeem to conſtitute the 
paſſage from rough to organized ſolids. 

We muſt however allow, that this tranſition is 
not ſo happily effected as thoſe we obſerve in divers 
other claſſes of terreſtrial beings. Nature ſeems 
here to take a leap; but this leap vaniſhes, no 
doubt, as ſoon as our knowledge has acquired a. 
greater degree of extent and preciſion. 


CHAT FL 


Two claſſes of organized ſolids. Difficulties in di- 
ftinguiſhing theſe two claſſes. 


O* GANIZED ſolids are divided into two ge- 
neral claſſes; vegetable and animal, 

It is not eaſy to determine preciſely ts di- 

ſtinction between theſe two claſſes, We cannot 

C 4 clearly 
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dearly diſcern where the vegetable terminates, or 
the animal commences. That is a conſequence 

ariſing from the gradation the Au T Honk of nature 
has obſerved in his works. 

Neither the greater or leſs degree of Gimpliciey i in 
organization, nor the method of production, nou- 
ing, increaſing and multiplying, nor the loco- 


ito; faculty, ſufficiently enable us to diſtinguiſh 


between theſe two orders of beings. 
There are ſome animals whoſe ſtructure appears 


as ſimple as that of plants. 


What the ſeed-and germ are to the plant, the 
egg and embryo are to the animal. 

The plant and animal increaſe in an equal pro- 
portion by an inſenſible expanſion occaſioned by 
nutrition. 

The matter reccived in both of them by inward 
ſuſception, is there ſubject to analogous prepara- 
tions. One part ſerves as a cloathing to the eſſence 
of the plant or animal; the reſt is evacuated. 

There is in plants as well as animals a diſtinction 
of ſexes; and this diſtinftion in them is followed 
dy the TE eſſential effects that aceompany the 
latter. 

Several kinds of animals multiply by flips and 


fprigs. 


In ſhort, we know there are fome, that, like 
plants, paſs their whole lives without changing their 
ſit uation. | 

If there is any one character peculiar to the ani- 
mal, it is that of being furniſhed with nerves. But 
how diſtinguiſhing ſoever this character may ſeem, 
we cannot venture to affirm that it is without 
exception. 


1 
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Of ſome ſpecies of plants, whoſe form differs greatly 
from that of thoſe moſt known to us. 


HE plant which ſeems to occupy the loweſt* 
place in the ſcale of vegetables, is a ſmall un- 
formed maſs, in which the eye can only perceive a 
Kind of marbling, without any diſtin& part. This 
plant is the truffle or ſwine bread, the ſeeds of 
which are diſcovered by the microſcope. 

At a ſmall diſtance from theſe, is the numerous: 
family of muſhrooms and agarics, which would 
be taken for different kinds of excreſcences, were 
it not that the eye, by the aſſiſtance of a glaſs, can 
diſcover flowers and ſeeds in their folds or cavities. 

Liverworts, which are equal in the number of 

their ſpecies to the muſhrooms, nearly reſemble 
them. They cleave to the ſurface of ſtones, dry 
wood, trees, Oc. fometimes like brown ſpots, at 
others in pieces of a circular form, of a grey or 
yellow eolour, compoſed” of ſmall ſhells or knobs, 
or notched like fringe, lace, c. The ſeeds are 
contained in ſmall capſules, inviſible to the naked: 
eye, as are likewiſe the flowers. 
NMaſſes ſeem to be a ſpecies between the 
muſhrooms and liverworts. They delight in ſhade-: 
and moiſture, and cling to various forts of bodies. 
The filaments which iſſue from them are often of- 
a cotton- like nature, and bear flowers and ſeeds. 

The productions we have been treating of have.: 
only ſuch a degree of perfection as is neceſſary to 
retain them in the claſs of vegetables. Theſe plants 
are in ſome meaſure imperfect, if compared with 
| thoſe that are more generally known, Theſe pro- 
perly inhabit the interior part of the region of 

| | C5. | Plants: 
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plants; whereas thoſe only occupy the frontiers ad- 


joining to foſſils. 
C H N VII. 
Of plants i in general. 


PLANT 8 conſiſt of three very diſtin& people. 
The ſubjects of the firſt, which are for the moſt 

pärt of a ſmall ſize, delicate conſtitution, inactive, 

and abounding in humours, live but a ſhort time; 


a year is commonly the term of their life. 


The ſubjects of the ſecond people, which are 
for the moſt part of a gigantic ſize, robuſt conſtitu- 
tion, hard, and not ſo full of humours, live many 
years, and even for ſeveral ages. 

The ſubjects of the third people bear a mean 
proportion between the ſubjects of the firſt and 


ſeeond. 
Herbs are the firſt people, trees the ſecond, and 


ſbrubs the third. 

Theſe three kinds of people, 5 are ſpread 
over the whole ſurface of the earth, live promi- 
ſcouſly therein; but there exiſts in the different 
claſſes of their ſubjects, an almoſt infinite diverſity 


of ſizes, forms, colours, and inclinations. 


They all in common paſs their lives in a moſt 
perfect ſtate of immoveableneſs. Fixed to the earth 
by various ſorts of fibres, they derive their princi- 
pal nouriſhment from it; and, with them, to live 


is to expand themſelves, 


CHAP, 


—ů > 
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Fu i) a arts 
A view of the exterior parts of plants. 


THE roots, flalk, branches, leaves, flowers, and 
= fruits, compriſe all that is moſt remarkable in 
the external parts of plants. | 

The roots, by means of their different kinds of 

hinges, tuberofities, and ramifications, keep the 
plant fixed ro the earth, while their pores imbibe an 
exceeding fine ſlime, which the water liquefies, and 
carries with it. 

From the root ſprings the ſtalk, to which the 
lant partly owes its ſtrength and beauty. Being 
ometimes ſhaped like a pipe ; the ſtalk is fortified 
with knots, ſkilfully diſpoſed. As it is ſometimes 
too weak to ſupport itſelf, it contrives means to 
twiſt itſelf about a ſolid prop, or to faſten to it by 

means of the little hands it is furniſhed with. 
Otherwiſe it appears a ſtrong pillar, bears its proud 

* head aloft in the air, and braves the efforts of 
ſtorms and tempeſts. | 

The branches ſhoot forth, like ſo many arms, from 

the trunk and ſtalk, on which they are diſtributed 
with great regularity. They are divided and ſub- 
divided into many ſmall boughs, and the ſub-divi- 
fions obſerve the ſame order as the principal di- 
viſions, | | 
The leaves, that charming ornament of plants, 
are diſpoſed round the ſtalk and branches with the 
ſame ſymmetry. Some are /imple, others compounded, 
or formed of various foliage. One ſort is plain; 
another indented. Some of them are very thin, 
| others hard, ſoft, plump, ſmooth, rough, hairy, 
| bare, &c. 
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The flowers, whoſe beautiful enamel is one of 
the principal beauties of nature, are not leſs diverſi- 
fied than the leaves. Some have only a. ſingle leaf 
or petal, others ſeveral. Here it appears like a 
large. veſſel opening itſelf gracefully ; tere it forms 
2 groteſque figure in imitation of a muzzle, head- 
Piece, or cowl. Farther ſtill, it is a butterfly, a 


ſtir, a crown, a radiant ſun. Some are diſperſed 


on the plant without any art; others compoſe noſe- 


gays, globes, tufts of feathers, garlands, pyramids, 


Oc. 

The greater part of them are furniſhed-with one 
or more calices, ſometimes: ſtmple and plain, at 
others conſiſting of ſeveral pieces, or properly cut. 
From the centre of the flower proceeds one or 
ſeveral little pillars, either ſmooth. or chanelled, 


Founded. at top, or terminating in. a point, called 


$i/tils, which commonly encompaſs other ſmaller. 
pillars called famina. Theſe carry on the upper 
part of them a ſort of ſmall bladders or capſules, 


full of an exceeding fine powder, every grain of 


which, viewed through a microſcope, appears of a 
very regular figure, but varied according to its 
ſpecies. In ſome they are ſmall ſmooth globes ; in 


others, they are thick ſet with prickles like the co- 


vering of a cheſnut, and ſometimes they reſemble. 
ſmall priſms, or ſome other regular body. 

But how ſhall we expreſs their fineneſs, the live- 
ly appearance, delicacy, and variety of ſhadowings, 


Which accompany, in many ſpecies of flowers, the. 


ſweetneſs and agreeableneſs of the, perfume. 

The flowers are ſucceeded by the fruits and 
ſeeds. Magnificent decoration ! precious riches, 
which” repair the loſſes occaſioned to plants by the 
intemperateneſs of ſeaſons, and the neceſſities of men 
and animals. | 


All. 
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All fruits and ſeeds have this in common to them, 
that they incloſe under one or more coverings the 
germ of the future plants. Some have only ſuch 
coverings as immediately infold the germ, whoſe 
outſide is of the ſtrongeſt contexture; and, amongſt 
theſe, there are ſome that are provided with Wings, 
tufts, or plumes of feathers, &c. by means of 
which they are conveyed. in the air or water, by 
which they are tranſported and ſown in different 
parts. Others are better cloathed, being lodged in: 


ſheaths or pods, incloſed in a kind of box, having- 


one or more partitions. A third ſort, under a moſt: 
delicious fruit, which is rendered Rill more agree- 
able by its beautiful colour, contain a ſtone or ker- 
nel. Others are incloſed in ſhells which are either 
armed with prickles, abound with a bitter juice, or 
are adorned with-a very fine hair. 

The outſide of fruits and ſeeds do not afford leſs 
variety than that of the leaves and flowers; there is 
hardly any figure whatever We they do not furniſh. 
2 repreſentation of. 


CHAP 3: 
View of the inſide of plants. 


T HE inſide of plants is compoſed of four orders 

= of veſlels, viz. the ligneous fibres, utriculi, 
or little bags, the proper vaſes, and the trachia 
or air- veſſels. 

The ligneous fibres are very ſmall channels depo- 
ſited” according to the length of the plant, and con- 
ſiſt of little pipes placed near each other. Sometimes 
theſe veſſels are parallel, and at others are ſeparated, 
leaving between them intervals or oblong ſpaces. 

Theſe ſpaces are filled by the utriculi, a kind of. 
membrangous bladders, horizontally diſpoſed, and 
y-hich communicate with each other. Tae 
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The proper vaſes are a kind of ligneous fibres 
which principally differ from the reſt by their juice, 

which is of a deeper colour, or thicker. 
In the middle of them, or round a great number 

of ligneous fibres, are ſome veſſels which are not ſo 
narrow, compoſed of a ſilvery elaſtic blade, formed 
ſpirewiſe, like a ſpring ; theſe are arteries. 9 


ſeldom contain any thing but air, 


CHAP. XI. 
of the concentric beds of Plants. 


HES E four orders of veſſels, which are diſ- 
perſed through all the parts of the v etable, 
in proportion to the nature and x. each, 
compoſe, at leaſt in trees and ſhrubs, three principal 
and -concentric beds, the bark, the wood, and the 
ith _ 

- The bark or rind, which is the outer covering 
of plants, and is ſmooth, even, and ſhining in ſome, 
and rough, chanelled, and hairy in others, is 
formed of the wideſt fibres, that are the leaſt preſſed 
together, and which admit within them the greateſt 
air. 

The wood which is placed under the rind, has, 
on the contrary, narrower and more contracted 
pipes, {ſmaller areas, its utricles leſs repleniſhed or 


dilated ; and this only has arteries. 


The Fith, which is ſituated at the heart of the 
plant, is little more than a collection of utricles, 
which are greater and more capacious than thoſe of 
the bark and wood. They diminiſh, dry up, or 


are obliterated, as the plant advances in age. 


CHAP. 


= 


CHAP. XI. 
Effe&ts reſulting from the organization & plants. 


HE ſimplicity of the organization of vegeta- 
| bles is apparently the principal ſource of the 
phænomena which their different methods of mul- 
tiplication furniſh us with. | 
A plant puſhes out buds from all points of its 
ſurface, theſe buds themſelves are plants : bei 
cut, and laid in the ground, they take root there, 
and become intire plants, like that of which they 


were before only a part. | 
The ſmalleſt branch or leaf may give birth to 
ſuch a whole plant. 

Suckers taken from different plants, and ingrafted 
in the ſtalk or branches of another plant, incorpo- 
rate themſelves with it, and being united thereto, 


form one organical body. 
CHAP. XIII. 


Tranfition from vegetables to animals. The ſenſitive 
| Fo plant, and the polypus. : 


T HE timorous /en/itive flies the hand that ap- 
proaches her, ſhe cloſes herſelf again with the 
utmoſt ſpeed; and this motion bearing ſo great a 
reſemblance to the nature and diſpoſition of animals, 
feems in this plant to conſtitute one of thoſe con- 
nections whereby the vegetable and animal kingdoms 
are united, 
A little above the ſenſitive, I perceive in a kind 
of calyx, at the bottom of the water, a ſmall body 
exactly reſembling a flower. It draws back and en- 


tirely diſappears when I offer to touch it, It comes 
out 
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out of the calix, and opens itſelf on my quitting it, 
and retiring to a diſtance from it. 

While I was endeavouring in vain to account. for 
the nature of this production, I diſcovered by the 
ſide of it another body of the ſame form, but larger, 
and not lodged in an incloſure. It was ſupported 
by a ſmall ſtalk, whoſe lower extremity joined to a 

plant, whilſt the other, inclining towards the 
ground, was divided into ſeveral little branches. 

I immediately believed it to be a parqſite plant; 
and in order to be more fully convinced of it, Icut it 
in half between its two extremities. 

It ſoon ſprouted out again, and appeared the ne 

as before. I ſtood a while to conſider it. I ſaw the 
little branches move, and extend themſelves to ſeve- 
ral inches in length. They are extr emely fine, and 
ſpread themſelves on all ſides. 
A little worm came and touched lightly one of 
theſe branches; whereupon it preſently twiſted itſelf 
about the worm, and, by contracting itſelf, brought 
it to the upper extremity of the ſtalk. There I per- 
ceived a ſmall aperture, which enlarged itſelf in order 
to receive the worm. It was received into a long cavity 
that incloſes the ſtalk : being there diſſolved and di- 
geſted before my eyes ; I afterwards ſaw the remain- 
der go out again at the ſame opening. 

The next moment, . this ſingular production ſepa- 
rated "itſelf from the plant, and began to walk. The 
branches, after.having performed the office of arms, 
are likewiſe employed by it inſtead of legs. 

After having made theſe obſervations, I could not 
help acknowledging, that what I'took for a paraſite 
plant, was a real animal. I then took, a view "a : 
the piece I had cut off from it, and perceived, t 
my ſurprize, that it had grown, and Was DEE 5 
complete one like the other. 


or NATURE. 
But my ſurprize was greatly increaſed, when at 
the end of ſome weeks I found theſe animals were 
transformed into two ſmall very buſhy. trees. 

From the trunk, which I knew to be the body of 
the animal, ſprung ſeveral branches on all ſides of 
it ; from theſe branches ſmaller ones fprouted forth, 
and, from thoſe, ſmaller ſtill, They all move 
different ways, and ſtretch out their branches, 
while the trunk continues fixed to a prop. This 
ſurpriſing aſſemblage forms only one intire body: 
and the nouriſhment it receives by one of its parts, 
is ſueceſſively communicated to all the reſt, In 
ſhort, this collection of bodies divides itfelf ; each 
piece ſeparates itſelf from the others, and lives di- 
ſtinctly from them. 

Amazed at theſe wonders, I part one of theſe 
animals length · wiſe, about the middle of the body: T 
am preſently in poſſeſſion of a monſter with two heads. 

I repeat the operation a great many times on the 
fame ſubject; and by this means I give birth to a 
hydra, more aſtoniſhing than that of Lerna. 

I part ſeveral of theſe animals tranſverſely, and lay 
the ſeparated pieces end to end. 'They graft or 
unite themſelves to each other, and compoſe only one 
intire animal. 

To this prodigy 1 oY a new one ſucceed, I 

turn one of theſe inſets, as we do a glove, puttin 
the outſide within, and vice ver/a. He does not fat. 
fer the leaſt alteration from that: he lives, grows, 
and multiplies. 
Theſe animals which multiply by flips and ſhoots, 
that we ingraft and turn inſide out, are polypus' 8, if 
it be at all neceſſary to name them. 
They are of very different ſpecies. Many of them 
never ſhift their place. Some divide t e 
length-wiſe, and thus make very pretty os hr 
whole flowers are in cluſters. 
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C HA p. XIV. 
Reftefiions on animal machines. 


HERE is a wonderful variety in the conftruc- 
A tion of animal machines. „ 
There are ſome whoſe number of parts is very 
ſmall ; others, on the contrary, are very much com- 
pounded. | 

In ſome there are only two or three pieces alike ; 
others exhibit to us a much greater number. 
In ſhort, the ſame parts are differently diſpoſed 
or combined in different machines. 

The perfection of the machines in nature conſiſts, 
as in thoſe of art, in the number of parts and diver- 
fity of effects. That is accounted the moſt perfect, 
which with the ſmalleft number of parts produces 
the greateſt variety of effects. 

But there is, with reſpect to ourſelves, a con- 
fiderable difference between the natural-and artifi- 
cial machines; for whereas we may judge of theſe 
by an exact compariſon of their ſtrength and pro- 
duce, we can only form our opinion of the others by 
their conſequences. | 

After this manner we are enabled the better to 
judge of the perfection of the human body, from the 
diverſity and extent of the operations of man, than 
we can from an inſpection * his organs, of which 
we have only a partial view. 

And if corporeal perfection correſponds with ſpi- 
ritual, as there is reaſon to believe it does, man, as 
he is rendered ſuperior to other animals by under- 
ſtanding, ſo he likewiſe is by organization. 

Whence we may infer, that thoſe animals, whoſe 
ſtructure molt nearly reſembles that of men, ought 
to be conſidered as the moſt elevated in the ſcale. 
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C H A P 0 XV * 
Reflections on the polypus. 


F all animals that are known to us, the poly- 
pus is one whoſe ſtructure ſeems to be the 
moſt ſimple, and to come neareſt that of plants; at 


leaſt the properties which it has in common with that 
claſs of organized beings indicate as much. 

This extraordinary animal ſeems to conſiſt alto- 
gether of ſtomach. His body and arms are com- 
poſed of one and the ſame bowel, whoſe compoſi- 
tion is perfectly uniform. The beſt microſcopes only 
diſcover in them an infinite number of fmall grains, 
which are tinged with the nouriſhment the animal 
feeds upon. 1 : 

Can theſe grains be ſo many utricles? can they 


receive the aliment by immediate conduits, prepare 
it and tranſmit it to other veſſels appointed to convey 


it into the channels of circulation? and it may even 
be inquired, whether there is a circulation in the 
polypus ? 

The different kinds of veſſels which the firſt con- 
jecture ſuppoſes, and which their fineneſs or tran- 
ſparency may render inviſible to us, mult be lodged 
in the thick part of the texture of the polypus. We 
are induced to think ſo from the experiment of 
turning it inſide out, which being effected, does not 
cauſe any change in the vital functions. 

But of what ſervice can that property be to the 
polypus which it cannot make uſe of without the 
aſſiſtance of man? I mean the operation of turning 
the inſide outwards. | 

[ anſwer, that this property is one of the conſe- 
quences of an organization peculiarly neceflary to the 
polypus. The Author of nature never intended to 
| create 
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create an animal capable of being turned as we do 
2 glove; but he deſigned to form an animal whoſe 


principal viicera were lodged in the thickeſt part of 
the ſkin, and which had power in a certain degree to 


eſcape various accidents to which the nature « of its 


life unavoidably expoſed it. Now, what naturally 


follows from this organization is, the being en- 


abled to endure this ſhifting without oecaſioning its 
death. 


C H A P. xvi. 
Of Worms that may be multi ” Ile. 


HOSE animals whoſe ſtructure appears leſs 


5 
' 


ſimple than that of the polypus, ane, like 


kim by ißt. 

Theſe animals, which are a kind of werms, have 
x ſtomach, inteſtines, heart, arteries, veins, lungs, 
and organs of generation. If we look narrowly into 
the-circulation of their blood, we ſhall perceive its 


continuance with the ſame regularity | inall thoſe par ts 


Which have been ſeparated from the reſt by cutting. 


Theſe worms bring us to treat of the inſects. 5 


E H A P. XVII. 
of inſeets i in general. 


ERE we are introduced into a Kingdom of 


animals, the moſt extenſive, rich, and diver- 

fified of any on tlie face of the globe. 5 
That province of this vaſt empire which is firſt 
ſeen on the ſurface of vegetables, is ſufficient of it- 
felf to attract the curioſity of a traveller, either from 
the prodigious number of its inhabitants, or the ſin - 
gularity and diverſity of their forms. 


Theſe 
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Theſe are pigmies, the greateſt part of which 
are ſo minute, as not to be dillinctly ſeen without 
thehelp of a microſcope. 

They bear the general name of in/e&s, and this 
name was given to them om account of the inciſions 
of various depths, by which the bodies of ſeveral 
1 them are divided. _ 

The character which ſeems eſſentially to diſtin- 

iſh inſets from other animals, is, that they have 


no bones. The analogous parts with which ſome 


ſpecies of them are provided, are placed on the out- 
ſide of their bodies, whereas in -other animals the 
bones are always on the inſide, . 5 


Life, in inſects, does not reſult from a mechaniſm, 


as compounded, as in the animals of a larger ſize. 
In them, the number of different kiuds of organs is 
ſmaller: but ſome of theſe organs ſeem to have been 
more mulciplied. 

Conſidered in their exterior form, inſets may. * 
divided into two claſſes. 

The firſt comprehends inſets improperly 2 called, 
whoſe bedy is continued; theſe bear the general 
name of worms. | 

The ſecond claſs comprehends inſects properly ſo 
termed, .or whoſe body is divided by certain inciſi- 
ons or contractions. . 

In the greater part of inſects of this 709 che in- 
ciſions ſeparate the body into three principal parts, 
the head, the fiamach, and belly : this diviſion has a 
relation to, that obſerved in great animals, 

Some of the inſets of the firſt claſs are without 
legs; others are furniſhed with them. 


All the inſects of the ſecond claſs have legs; ; but 


ſome are winged, others not. 
There is ſuch a diverſity in inſects that it may be 
queſtioned if there is not united in them every other 

variety to be met with throughout the animal world. 
. And 
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And what renders this variety ſtill more ſurpriſ- 


ing, is, that it does not extend merely to the whole 


ſpecies, but likewiſe to individuals The ſame in- 
ſect has at one time organs that are not to be found 
in him at another. I he fame individual, which 
in his youth belonged to the firſt claſs, in a more ad- 
vanced age takes up his rank in the fecond, 
From thence ariſe the diſficulties attending a pro- 
per diſtribution of theſe little animals. 


CHAP. XVIII. 
Te external fart of inſefts. 


* * bodies of almoſt all infects are formed of a 
collection of rings, ſet in each other, which 
by contracting or dilating, lengthening or fhorten- 
ing, or by going from and approaching each other, 
contribute to all the motions of the animal. _ 

The head, in many ſpecies, changes its form in 
an inſtant, It contracts and dilates itſelf, lengthens 


.and ſhortens, appears and difappears, at the plea- 


ſore of the inſect. The flexibility of its folds en - 
ables it to make theſe motions. att 
In other ſpecies, the head is in one conſtant po- 
ſition, it bears a greater reſemblance to that of the 
— animals by the hardneſs of its covering, which 
is ſcaly, * So 
The mouth is ſometimes difcovered to be a ſimple 
circular aperture: but it is generally furniſhed with 
Hooks or a kind of pick-ax; with feeth, or two in- 
dented ſhells which they move horizontally ; with a 
trunk, a very compact inſtrument, which ſerves to 
extract, liquefy, and raife up alimentary juice; or 
with a ftiog, which is an organ analogous to the 
trunk, and endued with the fame eſſential functions. 
4 | © Several 
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Several ſpecies have two of thoſe inſtruments 
united in them, ſometimes the teeth and the trunk, 
and ſometimes the trunk and the ſting. | 
Many ſpecies of inſects are deprived of the uſe of 
ſupplies the defect af eyes. | 

The eyes of inſects are of two kinds; the /mecth 
ones are always few in number; the rough commonly 
amount to ſeveral thouſands, and are fixed on the 
ſides of the head, in the form of two ſemicircular 
maſles. | 
In both of them they are utterly immoveable ; and 

it is probable that their number compenſates in ſome 
meaſure the want of mobility: it is therefore leſs a 
mark of perfection than of imperfection. 

Many ſpecies have at the ſame time two. ſmanth 
eyes and two rough ones. 

Hearing ſeems to be denied to inſects: at leaſt the 
exiſtence of this ſenfe in them is very equivocal. 

The caſe is not the ſame with reſpect to ſmelling, 
Divers inſets have it in an exquiſite manner; but 
the ſeat of it is not known. 

May it not be ſituate in thoſe two moveable horns 
called the antennz, whoſe uſe we are yet unacquaint- 
ed with? 

The legs of inſects are ſcaly or membranous. 
Thoſe are moved by the aſſiſtance of divers articula- 
tions, while theſe, which are more pliable, are 
turned every way without difficulty. 

Theſe two ſorts of legs are often united in the 
ſame worm. | 

Some of them have ſeveral hundred legs; but do 
2 on that account walk faſter than ſuch as have only 

xX. | 
The wings, which are two or four in number, 
are faſtened to the corſlet, being ſometimes formed 
of a ſimple and more or leſs tranſparent giuſe, and 

ſometimes 


ſight. With them the feeling, or ſome other ſenſe, 
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ſometimes covered with little ſcales differently figur- 
ed; in ſome they are compoſed of feathers, as in 
birds, in ofhers they are uncovered, or incloſed i in 
caſes. 


- In many ſpecies * male is winged, and the fe- 


* 


male not. 

On the ſides or extremities of the body are little 
oval apertures, ſhaped like the ball of the eye, and 
Theſe are ſo many 


mouths for the purpoſe of reſpiration. They are 
called * Fj 
"CHAP. Kix. 
10 The inſide of inſefts, 


Tur interior part of inſects contains foui prin- 
cipal viſcera ; the ſpinal marrow, the inteſtinal 
bag, the heart, and the tracheal arteries. - 
A blackiſh thread, which is extended the whole 
length of the belly, from the head to the hinder 
part, and knit together at certain diſtances, is the 


Spinal marrow of inſects, or the principal trunk of 


the nerves. | 

The knots placed from one ſpace to another have 
been conſidered as ſo many particular brains, ap- 
pointed to diſtribute the nervous ſtrings to the neigh- 


bouring parts, from the action of which the feeling 


and motion proceed. 

The firſt of theſe knots here conſtitutes the brain, 
properly ſo called, 

On the medullary thread is placed the inteſtinal 
bag, which is equal to it in length. It is, as its 
name implies, a long gut, in which are contained 


the &/oþhagus, the ſtomach, and. inteſtines, which 
are only diſtinguiſhed from each other by the greater 


or leſs diameter of the bowel in different points. 
Alon g 
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Along the back, and parallel to the inteſtinal bag, 
there runs a long and pretty thin veſſel, in which 
may be perceived, through the ſkin of the inſeR, al- 
ternate contractions and dilatations. This is the 
heart, or that part which performs the functions of 
. 
The arterial veſſels of inſects rerfeatly le 
thoſe of plants. There is in every part of them the 
ſame ſtructure, colour, elaſticity, deſtination, and 
diſperſion through the whole body. An analogy 
like this, in ſuch an eſſential point of organization, 
gives room to ſuppoſe, no doubt, they have Gy 
other relations. 

There is no part in inſects which has not arteries. 
| They are found to be even in the brain. 
| Small branches of theſe unite together, and form 
larger, theſe larger ſtall, and all terminate in divers 

common ſtems or bundles, like ſo many /ungs, to 
each of which correſponds a ſtigma, 


CHAP. 2X. 
Paſſage from inſets to fhell-fifb. 


Piþe-worms. 


Refleftions en this paſſage. 


ORMS, whoſe bodies are lodged in acru- 
ſtaceousor ſtony pipe, ſeem to conſtitute the 
connection between inſects and ſhell-fiſh. 

There are notwithſtanding ſome ſhell animals, 
whole ſtructure, with reſpect to its ſimplicity, ſeems 
to vie with that of the polypus. 

Of this number is the fond mu/cle, wherein we 
can diſcover neither ſpinal marrow, arteries, veins, 
nor lungs. 
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Does the ſcale of nature branch out as it ad- 
vances? 
May inſects and ſhell-fiſh be two lateral 100 pa- 
rallel branches of this great ſtem? 
May the frog and the lizard, which bear ſo near 
a reſemblance to inſects, be a ramification of them ? 
Are the lobſter and crab in like manner a branch 
of ſhell-fiſh ? 


We are not able at preſent to anſwer theſe 


queſtions. 

Such is the nature of the gradation between beings, 
that they ofteatimes differ from each other by ſlender 
ſhadowings ; ; and ſuch is the narrowneſs of our ca- 


| Pacities, that none but the ſtronger and more ſtrik- 


ing marks attract our notice. 
HA XXI. 
Shelleſiſbb. 


& © HE agrecable diverſity in the figures of ſhells, 


helps . us to judge of the variety ſubſiſting in the 
organization of thoſe animals who are the inhabi- 
tants and architects of them. 
Some conſiſt of one intire piece; others of two 
or more. 
Some are formed in imitation of a trumpet, a 


ferew, a tiara, a dial, Others reſemble a Helmet, 


a club, a ſider, a comb, In this, it is a kind of 
fleſhy caſe; in another it is a ſhip, wherein the ſailor 


| is at the ſame time rudder, maſt, and ſail, 


Animals that have ſhells, and inſects with ſcales, 


| ſeem to have an affinity to each other by a common 


character; both of them have their bones placed on 
the outſide. 

We may in effect coof der the ſhell as the bone of 
the animal which occupies it; ſince he bripgs it in- 
| to 
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to the world with him, and adheres to it by differ- 
ent muſcles. 

But it is very certain there are ſhells which grow 
by juxta peſitien; they are formed of the ſtony 
Juices which tranſude from the pores of the animal; 
Its body is really that of the muſcle. 

The bones, on the contrary, as well as the ſhell 
of inſects, always grow by intus-ſuſception, and are 
nouriſhed by veſſels which paſs through their ſub- 

ance. 

Shell'd . are fleſhy within; but nature, 
who is always various in her productions, preſents 
us with a ſhell-fiſn 'whoſe body is both externally 
and internally compoſed of little chryſtals. | 

Shell-fiſh form two great families, that of the 
conche, or larger kind, whoſe ſhell is made up of 
two or ſeveral pieces; and that of ſnails, whoſe 
{hell conſiſts of one ſipgle piece, turned for the moſt 
part ſpirally. 

The ſtructure of the firſt ſeems much more ſimple 
than that of the laſt, The conchæ have neither 
head, horns, nor jaws; one can only obſerve in 
e air vents, a mouth, an anus, and ſometimes 

a ſort of foot. 

The greateſt part of ſnails, on the contrary, have 
a head, horns, eyes, a mouth, an anus, and a foot. 

The round and fleſhy head is at the anterior and 
upper part oft the animal. It contains a brain, com- 
poſed of two little globes, whoſe apparatus is of 
ſuch a moveable nature, that it is transferred from 
the hinder to the fore part at the pleaſure of the 
ſnail. 

The horns, which are two or four in number, 
placed on the ſides of the head, are a kind of pipes, 
ſuſceptible of various motions, aad which the ani- 
mal can draw into his head by the help of a muſcle, 
which the Grand Obſerver has ordained to perform 

anne © the 
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the functions of the optic nerve, the exerciſe and 
uſe whereof he cauſes us to admire. | 
In ſome ſpecies of ſnails the eyes are placed at the 


_ extremity of the horns, as at the end of the ſhank 


of a pair of \, pedtacles. In others, at the baſe, or 


towards the middle. They are black and brilliant, 


pretty much reſembling the form of a very ſmall 
onion. We can only diſcover their tunic, which is 
called the wvea ; but they have three humours be- 
longing to our eye. 

The mouth, which is commonly a ſmall chiok like 
a furrow, is furniſhed, in many ſpecies of them, 
with two cartilaginous jaws placed on each other, 
whoſe inequalities or clefts perform the office of 
teeth, if we may not affirm that ſome ſpecies have 


real teeth, like thoſe of a ſea-dog, and which are 


extremely ſmall. 
The ſhell-fiſh that have no jaws, have a fleſhy or 
muſcular pipe which ſupplies the place of a /novt. 
Snails are not provided with feet; but they have 


one foot of a particular make, which is nothing more 


than a collection of a great number of muſcles, 
whoſe motions imitate thoſe of the waves of the ſea. 
A pretty thia membrane lines the inſide of the 


hell, and ſometimes the outſide. It Is a kind of 


mantle, furniſhed with trachzce or air vents, which 
feparate the air from the water, at the origin of 
3 are perceived little gills deſlined to the ſame 
uſes. 

The heart, which is ſituated near the ſurface of 
the body of ſnails, has a ſenſible motion, whereby 
it riſes and falls alternately. In the conchæ it is 
underneath the ſtomach. This but we will 


not penetrate farther to the inſide of ſhell-fiſh : 


our progreſs would by that means be too much re- 
farded : we have not as yet ſufficiently examined 
their external part; the body, which is turned we 
the 
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the ſhell, the muſcles which faſten it thereto, the 
anus that in inails is near * the middle of the body, 
Ge. 


CHAP. XXII, 


Paſſage from Jhell-Fiſb to refit. 
The ſlug. 


Nimals with ſhells bear an affinity to fiſhes. 
Reptiles ſeem to take place between or next to 


them, being united in ſome meaſure to ſhell'd ani- 


mals b the lug, and to fiſhes by the water: . 


CHAP; XXIII. 
Reptiles. 


N reptiles, animal perfection begins to increaſe 


in a ſenſible manner. The number of their or- 


gans, their conformation and exerciſe, give them 


on this account a greater analogy with the mecha- 
niſm of thoſe animals we eſteem the moſt perfect. 
The organs of viſion, hearing, and circulation, fur- 
niſh examples ſufficient to indicate this. 

This analogy is augmented in fiſhes. 


CHAP. XXIV. 


_ Paſſage from reptiles to fiſhes. 
The water-ſerpent, creeping fiſhes, the cel. 


H E eel, by its formation, and cr ching fiſhes 
by their method of moving, ſeem to connect 


fiſhes with the water-ſerpent. 
33 CH A P. 
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CH A P. XXV. 
Fiſhes. 


ISH are like reptiles, . for the wok part cover-. 
ed with /cales, whoſe figures and rich colours 
help to make a diſtinction between the ſpecies. 

This claſs compriſes the largeſt animais of our 
globe. 

Whilſt the enormous whale repoſes on the ſurface 
of the waters, the mariner, miſled by a deceitful 
appearance, lands on his back, and walks on him as 
on an iſland. 

There is a great variety in the form of fiſhes. 
Some are long and ſlender; others are broad and 
hort. We ſee among them flat, cylindrical, tri- 
angular, ſquare, and circular, 

Some are armed with a great Fern. Others wear 
a long ſword, or a kind of /aw. A third ſort are 
furniſhed with pipes, through which they throw 

cut the remainder of the water they have ſwallowed. 
Wings are to birds of the ſame uſe as fins to fiſhes. 
Some have two. or three : others have a er 
number. 

The head of fiſhes, like that of repules; is joined 
cloie to the body. 

The mouth, which is commonly furnifhed with 
two or more. rows of teeth, is ſometimes placed on 
the back, as are the eyes. 

The lungs, which are formed of. n blades or 

vaſcular leaves, are often placed at the furface of 
the body. They are known by the name of gills. 

The lungs communicate with a bladder on the 
inſide, which, as the fiſh dilates or contracts - : yy 
helps him to riſe or ſink in the water: 


Creeping fiſhes are found without this bladder, 
at 
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But let us avoid anatomical deſcriptions, which 
would carry us too far. Plants and inſets have ſuf- 
ficiently engaged us with reſpect to this. We ſhall 
now confine ourſelves to fome. of the principal varie- 
tics, and to the fources of thoſe relations that are 
eaſieſt to comprehend, and are moſt ſtriking and 
external. 


CHAP. XXVI. 
Paſſage from fiſbes ts birds. 
The flying 2 water birds ; ; amphibieus birds, 


I See the flying-fiſh dart itſelf into the air from the 


bottom of the water, having fins reſembling the 


wings of a bat. Herein, I think, it has an affiiry to 


birds. 


But I ſee a great n advancing towards the 


ſea-ſhore, having a head and fore-part like a lion, 
and the hind-part reſembling that of a fiſh. Tt has 
no ſcales; and is borne on two paws that have toes 
with fins to them. Tis called the /ea-/ro7. 

He is followed by the ſea- calf, and the hiþþopota- 
mus or ſea-horſe, and by all in general of the ceta- 
ceous kind. 

The crocodile and tortciſe preſent themſelves to 
my view in their turn; and I now find myſelf 
among quadrupeds. 

Without preſuming to account for the ways of na- 
ture, we will at preſent place none between fiſhes 
and four-footed animals. 

We will only be careful here not to take the great 
and the little into our conſideration. 

In this order aquatic birds are ranged immediate- 
ly under the flying · fiſn. 

Amphibious birds, or ſuch as live both on land and 
in the water, will occupy the ſcale next in courſe, and 
D 4 by 
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56 TuT ConTEMPLATION 
by this means open a communication between the 
terreſtrial, aquatic, and aerial regions, 


CHAP. XXVII. 
Birds. | 
Eb O this new manſion there is added a new de- 


coration. | 
To ſcales ſucceed feathers, which are cloſer 
compacted and more varied : a bill takes place of 
teeth: wings and feet are to them inſtead of fins: 


lungs formed within, and of a different ſtructure, 


cauſe the gills to diſappear : a melodious ſong fol- 
lows a profound ſilence. | 
Between the cormorant and ſwallow, the partridge 
and vulture, the humming bird and gſtrich, the ow! 
and peacock, the raven and nightingale, what a ſur- 
priſing variety is there of ſtructure, proportion, colour 
and ſong ! | . 


CHAP. XXVIIL 


Paſſage from birds to quadrupeds. The bat, Aying 
ſquirrel, and aſtrich. 


Airy birds, having projecting ears, a mouth 


AK 1 furniſhed with teeth, and whoſe body is car- 


red on four paws armed with claws, are they birds 
in reality? | | | 
Are quadrupeds, that fly by the aſſiſtance of great 


4 membranous wings, really ſuch ? 


The bat and fAlying-/quirrel are theſe ſtrange ani- 
mals, which are ſo proper for eſtabliſhing the gra- 
dation that ſubſiſts between all the productions of 
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The oſtrich, with the feet of a goat, which 


R runs than flies, ſeems to be another link 
1 unites birds to quadrupeds. | : 


0 


6 ce 1 A P. XxIx. 
yt Jon muon *  Quadrageds, 


HE claſs of quadrupeds is not inferior in variety 
to that of birds, Theſe are to perſpectives of a 
different e bat which have ſome analogous points 
of vie. 

8 . anſwer to birds of prey. 

Quadrupeds that live on herbs or ſeeds, anſwer to 
birds that feed on the ſame kind of aliment. 

The /creech-ow! among birds is the ſame as the 
cat among four - footed animals. 

The beaver ſeems anſwerable to the duck, 

Quadrupeds may be divided into two principal 
claſſes. 

The firſt comprehends quadrupeds with a „lid 
foot. FE, 

The ſecond compriſes ſuch quadrupeds whoſe 
595 are furniſhed with claws or tes. 

Amongſt quadrupeds of the firſt. claſs from the 
Nag to the hog, and thoſe of the ſecond, from the 


lion to the mouſe, what a diverſity of models, ſizes, 


and motions, do we obſerve! 
c H A P. XXX. 


Paſſage from quadrupeds to man. 
| The * 


BY what degrees does nature raiſe herſelf up to 


man ? 


How 
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Tk Com TEMP LAT ION 
How will the rectify this head that is always in- 
. nes towards the earth? How change theſe paws 
into flexible arms? What method will ſhe make uſe of 
to transform theſe crooked feet into ſupple and ſkil- 
ful hands? Or how will ſne widen and extend this 
contracted ſtomach? In what manner will ſhe there 
place the breaſts, and give them a roundneſs ſuit- 
able to them ? | 
The ape is this rough draught of man; this rude 
ſketch ; ; an imperfect repreſentation, which never- 
theleſs bears a_reſemblance to him, and is the laſt 
creature that ferves to dif] 90 the admirable rd 
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Continuation of the gradual progreſon of bein * 


OH AF L. 
Of animals conſidered as ited beings. 


 Supertority which the faculty: of N mo the 
1 210 animal over 1 


R E belatides. which. the plant "Ay to othaſe 
beings that ſurround it, .aod from whence it 
derives its ſubſiſtence, are purely corporeal, or com- 
prehended intirely within the ſphere of the proper- 
ties of bodies, 
The animal, which is. more excellent, is allied to 
nature by other connections, and by ſuch as are of a 
more exalted kind, 
Like the plant, it vegetates: : like her, it receives 
that nouriſhment from without which promotes 
the growth of it; and, like her, it multiplies. But 
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vr NATURE. | 59 
to thoſe different actions, with reſpect to her, are 
ſuperadded feeling, or the perception * what paſſes 
Within him. 

This ſenſe of feeling is connected with ſeveral 
others, which are produced various ways; and they 
are all accompanied either with pleaſure or pain. 

Agreeable ſenſations inform the animal of the rela- 
tions which certain bodies have to its preſervation or 
welfare: diſagreeable or painful ſenſations advertiſe 
him of qualities which are ee to thoſe found 

in- other bodies. 

He is then the centre to o which divers objects are 
directed: he draws near ſome, and keeps at a dil- 
tance from others; according to the nature of the 
relations he has with them. 

The nerves, or that cluſter of {mall fibres which 
extend the:relves from the brain to all parts, like 
ſmall cords, conſtitute the immediate organ of fecl. 


ing. 
C H A P. II. 
Reflection on the inſenſibility attributed to Blants... g 


LAN T's have no nerves, nor any Part that 
ſecms to perform their office. 

Hence it is infer red they are without feeling, and 
this concluſion appears natural enough. 

But which is preciſely the ſcale wherein feeling 
begins to manifeſt itſelf ? 

The diſtance from a Boh or muſcle to a plant: 
ſeems to be very inconſiderable. 

The ſolution of - this queſtion depends on ſuch a 
degree of knowledge as we are not capable of ne- 
quiring. | 

Let us content ourſelves with advancing this pr in- 


eiple as matter of fact; to wit, that beings endued 
D 6 | With 
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with the ſenſe of ſinelling have been multiplied to as 
great a degree as was conſiſtent with the plan of 
the creation. _ ; 

Enjoy we then the pleaſure of ſuppoſing, that if 
theſe organized machines, which we call vegetables, 
could have been united to bodies capable of ſmell, 
this union would have taken place. 

But if plants can ſmell, the trufle does, and from 
the truffle to the amiranthus or iſinglaſs, the diſtance 
ſeems to be but ſmall. 5 

Let us ſtop here, and not extend our conſequences 
beyond their juſt bounds; leſt we rob ſubſtances of 
their nature, and form to ourſelves an imaginary 
world. | * | 


CHAP, III. 


Difficulty concerning the conſtruction of the animal 
| ſcale. 


: 1 Anfwer ta this difficulty. - 


YN OES ſpiritual perfection always anſwer to 
corporeal in animals ? 
If this be true, as our reaſon convinces us it is, 
how comes it to paſs that the ſimple 9fr:ich appears 
inferior in point of underſtanding to the lion piſmire, 
which is placed much beneath it in reſpect to ſtruc- 
ture. | 
Let us not miſtake. The ſtriking marks of un- 
derſtanding exhibited to us in ſome inſects are ſur- 
priſing, inaſmuch as we do not expect to meet with 
them in thoſe animals we ſcarce think capable of 
feeling. Our imagination is preſently warmed on 
making theſe agreeable diſcoveries, and we immedi» 
ately aſcribe to thoſe inſets more genius than they 
really have. 


On 


Ra Wo 
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or NATURE. 61 
On the contrary, we form high expectations from 
larger animals, probably becauſe we imagine their 
ſtructure bears a greater reſemblance to ours: ſo 
that we are very apt to degrade them as ſoon as we 
perceive they fall beneath the idea we entertained of 
them. There are ſome however, whoſe mind does 
not diſplay itſelf by ſtriking marks, if we may ſo 
ſpeak, but by a great number of leſs ſenſible ones, 
which, being united, form a degree of underſtand- 
ing ſuperior to that of the moſt induſtrious inſect. 
Such, without doubt, would appear to be the caſe 
of the rich, were ſhe better obſerved. They re- 
proach her, for example, with indifference towards. 
her eggs. It is affirmed, that ſhe leaves the care of 
hatching them to the ſun. This reproach is turn- 
ed into a commendation, with regard to the oſtriches 
of Senegal, ſince an exact obſerver has beſtowed on 
them the attention they require. In theſe ſcorching 
climates, the ſun ſufficiently heats in a day's time an 
oſtrich's eggs that are hid in the ſand. The warmth 
of the mother would be then unneceſſary, or even 
hurtful to them: ſhe would be a means of keeping 
the ſun from them, whoſe rays are more active and 
efficacious. But the nights in Senegal are very cool: 
the oſtrich's eggs would be in danger of growing 
cold, if ſome other heat did not ſucceed to that of 
the ſun. This the mother rever fails to procure 
them, by ſitting upon them during that time. 
At the Cape of Good Hope, where it is not ſo hot 
as at Senegal, the oſtrich ſits night and day like other 
birds. The young ones peck in a few hours after 


they are hatched; but they are not able to walk till 


ſeveral days afterwards : the dam takes care to place 
near them ſuch food as is proper for them. 

Laſtly, it is to be remarked that there is a kind of 
ſociety among large animals. Their memory retains 
faithfully a certain number of ſigns and E 5 
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52 TEHIZ CONTEMPLATION 

Their ſoul is affected by a variety of perceptions 
night and hearing alone furniſh an abundant ſource 
to them. 

Inſects afford us but yery imperfect i images af this. 
The lion Piſmire is ignorant of every thing but the 
ſnare he has laid, and the prey he expects in conſe- 
quence of it. His eyes, which are motionleſs and 
unmeaning, differ widely from. ours; nor is he af- 
fected by any loud. | 


© AP: TV: 


Of the extent of inflin® in animals. 
Method of diſtinguiſhing it. 


HOSE are undoubtedly the moſt perfect ani- 

- mals, whoſe ſphere of under ſtanding extends 
to the greateſt number of objects. Theſe animals, 
which are various in their operations, can ſhifr. 
about, and compaſs their ends by different ways. 

The þolyþus only knows how to lengthen and 
contract his arms. The ſpider ſpreads a net or ex- 
hibits a geometrical regularity. The /alcon and deg 
purſue their prey with l. The bo preſumes, 
to imĩitate man. 


7 


CHAP. v. 
Inquiry concerning ſouls. 


As Gon created as many ſpecies of ſouls as of 
animals? Or is there only one ſpecies cf foul 
in — differently modified . to the di- 
verſity of organization? | 
This queſtion is abſolutely impenetrable by us. 


All we can ſay that is rational concerning it, may 
5 | | be. 
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de reduced to this: that if Gop, who has always 


acted by the moſt ſimple means, has thought proper 


to vary the ſpiritual perfection of animals merely 


organization, it is probable that his WisDo M has ſo 


[1 * 
* 


This method of reaſoning may nevertheleſs not be 


intirely exempt from errors. We ſay, that is wiſe, 


therefore Gop has done it. Say rather, Gon has. 
done it, therefore it is wiſe. But here, the act is, 
altogether unknown to us. 
CHAP. VI. 
Man conſidered as a. corporeal being. 


AI the ſummit of the ſcale of our globe is placed 


man, the maſter-piece of the earthly creation. 


Ve contemplators of the works of the ALMiGnTr,, 
your admiration is ſwallowed up at the ſight of this 
wonderful work. Struck with the grandeur of the 
ſubject, you would fain in the ſtrongeſt manner ſet 
forth all its beauties; but your pencil, which is too. 
faint, does not correſpond with the vivacity of your 

conceptions. ds | 2 
How, indeed, can any one deſcribe with proper 
energy theſe admirable proportions ; this noble and 
majeſtic deportment ; theſe features, full of force 

and dignity ; this head, agreeably ornamented with 

hair; this open and elevated brow ; theſe lively and 
piercing eyes, eloquent interpreters of the ſentiments 
of the ſoul ; this mouth, the ſeat of ſmiles, and or- 
gan of ſpeech; theſe ears, whoſe extreme delic 
catches even the ſofteſt whiſper ; theſe hands, pre- 
cious inſtruments, inexhauſtible ſource of new pro- 
ductions; this cheſt, ſo open and gracefnlly raiſed ; 
this noble and eaſy ſhape; theſe legs, elegant co- 
© lamans, fo excellently adapted to the edifice they ſuſ- 
£aln ; 


64 TRHR ConTEMPLATION 
tain; laſtly, this Foo, a firm and delicate baſis, but 
-whoſle ſolidity and motions tend ſtill the more to in- 
creaſe our wonder? 1 oders ES 
If we afterwards take a ſurvey of the inſide of this 
beautiful edifice ; the prodigious number of its parts, 
their ſurpriſing diverſity, admirable conſtruction, 
wonderful harmony, and infinite art diſplayed in the 
diſtribution of them, will throw us into ſuch an ec- 
ſtaſy, as we ſhall no ſooner recover from, than com- 
plain of our want of ability ſufficiently to admire 
ſuch marvellous excellency. 
The bones, by their ſolidity and conjunction, 
conſtitute the foundation or as it were timber-work 
of the edifice ; the ligaments are bands which faſten 
all the pieces together. The mu/cles, like ſo many 
ſprings, put them in motion. The nerves, by be- 
ing diſtributed into every part, eſtabliſh a ſtrit com- 
munication between them. The arteries and veins, 
Uke rivulets, carry every where with them life and 
refreſhment. The heart, which is placed in the 
centre, is the reſervoir, or principal ſtrength, ap- 
inted to give motion and preſervation to the fluid. 
he lungs are another powerful agent, employed to 
convey the freſh air to the inſide, and to diſcharge 
from thence the noxious vapours. The flemach, 
and bowels of different kinds, are the magazine and 
laboratories wherein fuch matters are prepared as 
contribute to the neceſſary repairs of the body, The 
brain, which is the ſeat of the ſoul, is, like that, 
ſpacious, and endaw'd in a manner ſuitable to the 
5 8 of the tenant that inhabits it. The ſenſes, 
thoſe faithful and active domeſtics, inform him of 
every thing requiſite for him to know, and equally 
contribute to his pleaſures and neceſſities. 
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c H AP. VII. 


Man endued with reaſon, cultivating "the arts and 
ſciences. 
ET us now haſten to conſider man as an in- 
telligent being. | 
Man is endued with reaſon : he has ideas; he 
compares theſe ideas together; judges of their rela- 


tions or oppoſitions; and acts in conſequence of this 


judgment. 

He alone, of all other animals, enjoys the gift of 
ſpeech; he cloaths his ideas with terms, or with ſuch 
ſigns as he thinks proper; and by this admirable pre- 
rogative he forms a connection between them, which 
renders his imagination and memory an ineſtimable 
fund of knowledge. By this means man communi- 
cates his thoughts, and brings all his faculties to a 
ſtate of perfection: by this he attains to all arts and 
ſciences : and by means of this, all nature is ſubject 
to him. | | 


Sometimes, with a ſtrong and harmonious voice, 


he celebrates, in a poem, the virtues of a hero. At 
others, by a ſtroke of the pencil, he changes a dull 
and unprateful canvas into a charming perſpect- 
ive. Here do we ſee him, with the chiſſel and 
graver in his hand, animating the marble, and giving 
life to braſs. There, with the plummet and ſquare, 
erecting a magnificent palace, Now do we behold 
him, by the aſſiſtance of a microſcope of his own in- 
vention, diſcovering new worlds amidſt inviſible 
atoms, or penetrating the ſecret exerciſe and motion 
of a particular organ. At other times, by changing 
this microſcope into a teleſcope, he pierces into the 
heavens, and there contemplates Saturn and his 
moons. Returning home, he preſcribes laws to the 

| celeſtial 
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celeſtial bodies, deſcribes their paths, meaſures the 
earth, and weighs the ſun. Afterwards directing 
his flight towards the more exalted regions of meta- 
phyſics, he dives into the nature of beings, examines 
their relations, and the admirable harmony reſulting 
from them, and by an attentive view of their various 
perfeC:ions, he ſees an immenſe chain formed, com- 
prehending the whole. | | 

In another ſtation, altho' leſs ſublime, yet not in- 
ferior in point of eſtimation, man is occupied in ſuch 
arts as contribate to the ſupply of his neceſlities, or 
to increaſe his conveniencies. His reaſon condeſcends: 
to every thing. The earth, cultivated by his care, 
teems every year with new productions. Hemp and 
flax diveſt themſelves of their bark to furniſh him 
with cloathing. The ſheep abandons for his uſe bis 
rich fleece, and the G61k-worm ſpins for him her pre- 
cious woof. The yielding meta] is moulded in his 
hands. The ſtone. ſoftens in his fingers. The 
largeſt and ſtrongeſt trees fall at his feet, and receive 
from him a new being. All the animals are ſubject 
to his laws, even the fierceſt of them inſult not his 
crown with impunity. He makes ſome ſerve for 
food to him; others he harneſſes to his chariot ; and 
others he condemns to till his lands. Many of them 
he appoints to be his porters, hunters, guards, and 
muſicians, In ſhort, man plows his adventurous. 
way acroſs the vaſt ocean, and by navigation unites 
the two extremities of the globe. | 


C HAP. VIII. 
n Man in ſociety. 


"THE ExcxLLENCE of human reaſon ſhines 
- likewiſe with a new luſtre, from the eſtabliſn- 


ment of ſecreties, or bodies folitich. 
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In them, virtue, honour, fear, and intereſt, va- 
riouſly employ'd or combined, prove the ſource of 
peace, happineſs, and order. All the individuals, 
being mutually interwoven together, move in a re- 
gular and harmonious manner. Under the ſanction 
of the laws, the king, prince, and magiſtrate, by 
exerciſing a lawful authority, promote virtue, ſup- 
preis vice, and ſpread around them the happieſt in- 
fluences and effects of their adminiſtration, In ſo- 
ciety, as in a pure and fertile climate, talents of dif- 
ferent kinds ſpring up and unfold themſelves, From. 
that, the mechanical and liberal arts louriſh. From 
thence are born poets, orators, hiſtorians, phyſi- 
clans, philoſophers, lawyers, divines. Hence are 
formed thoſe generous ſouls, thoſe valiant ſoldiers, 
and thoſe great captains, which are the ſtrongeſt 
ſupport of the ſtate. Laſtly, ſociety perfects friend- 
ſhip, that faithful companion of life, which admi- 
niſters conſolation in our ſufferings, and gives a re- 
liſh to our pleaſures. F 


EHI I 
Man in commerce with God by religion. 


2 H E laſt mark of the greatneſs of man, and of 
his high exaltation above other animals, is the 
commerce he has with his CREATOR by religion. 
Wrapped in the thickeſt darkneſs, the reſt of the 
animal creation are ignorant of the Hax that form- 
ed them. They enjoy an exiſtence, but cannot 
trace the AUTHOR of life. Man alone ſoars to Gop 
the PRINCIPLE, and, proſtrate at the foot of the 
throne of the ALMIGHTY, he adores with the pro- 
foundeſt ſentiments of veneration, and with the moſt 
lively gratitude, the INEFFABLE GOODNEss that 
created him. 
e In 
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In conſequence. of thoſe eminent faculties where- 
with man is enriched, Gop condeſcends to reveal 
himſelf to bim, and to lead him. as it were by the 


hand in the paths of happineſs. The. various laws 
he has received from the SUupREME Wispou, are 


ſo many great lights placed at proper diſtances on his 
road, to guide him from time to eternity. | 
Enlightened by this CELESTIAL GuiDE, man 
advances in the glorious race that is ſet before him, 
and appointed for him to run, and in an inſtant 
ſeizes the crown of life, and adorns with it his im- 
mortal brow, x i | 


OH AFP. X. 
Gradations of mankind. 


8 uch is man in the higheſt degree of earthly 


perfection. Conſidered in this point of view, 
he ſeems to us ſo much elevated above the inferior 
animals, that the ſcale of our globe appears thereby 


to ſuffer a conſiderable chaſm. - But the ways of 


nature are uniform throughout; and mankind have 
their gradations as well as the other productions of 
our globe. 'There is a prodigious number of con- 
tiaued links between the moſt perfect man and the 
ape. _ Ly. 
If you take a ſurvey of all nations of the earth ; if 
you conſider the inhabitants of the ſame kingdom, 
province, city, or town ; nay, do but examine with 
attention the numbers of the ſame family, and you 
will imagine that you ſee as many ſpecies of men as 
you diſcern individuals. e 

To the Lapland dwarf, let the giant of Madagaſ- 
car ſucceed, Let the flat-faced African, with his 
black complexion.and woolly hair, give place to the 
European, whoſe regular features are ſet off by the 
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or NATURE. 69 
whiteneſs of his complexion and beauty of his head 
of hair. To the filthineſs of a Hottentot, oppoſe the 
neatneſs of a Dutchman. From the cruel Anthropo- 
phagite paſs ſwiftly to the humane Frenchman. 
Place theſtupid Huron oppoſite the profound Engliſh- 
man, Aſcend from the Scotch peaſant to the great 
NEw TON. Deſcend from the harmony of the 
Bo uc to the ruſtic ſongs of the ſhepherd. Put in 
the ſame ſcale the lockſmith conſtructing a jack, and 
VAUCANSON forming his automatons. Reckon up 
the number of ſteps from the ſmith that cauſes the 
anvil to groan, to REAUMUR anatomizing fire. 

Do theſe varieties which ſdrpriſe us in the ſpiritual 
perfection of man, ariſe in part from any real differ- 
ence there is betiveen human ſouls, independently 
of what organization may produce? 

We ſhall not think ſo, if we pay a due attention 
to health and ſickneſs, to conſtitution and manner of 
living, to climate, education, &c. | 

Yon may perceive what a multitude of conſequen- 
ces a mathematician derives from a very {imple prin- 
ciple: place this dame principle in the hands of a 
man of the lower claſs, it will remain barren in 
them, and not be productive of the ſmalleſt truth. 

May not the number of juſt conſequences which 
different minds deduce from the ſame principle, ſerve 
as a foundation for conſtructing a pſycometer upon; 
and may we not preſume that one time or other we 


ſhall be enabled to meaſure fpirits as we now do 
bodies? 


CHAF,: XL. 
Gradations of worlds. 


LE T us quit the earth, and tranſport ourſelves. 
to thoſe worlds that roll around us. 
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New gradations ! new fortments i new decora- 


tions ! new facultics ! 
But an impenetrable veil conceals this magnificent 
ſpectacle from us, and all that our reaſon can attain 


'to is, that it convinces us of the exiſtence of theſe 


worlds, and affords us a proſpect of their various 
productions, as ſo many links of the ſame chain ? 
Following the thread of gr adations, we are in- 


"duced to think there is a world in the univerſe, 


whole relations to our earth reſemble thoſe of man 


to the ape. 


Other worlds may be to each other in the ſame 
proportion as the quadruped to the bird, or the i in- 
ſect to the plant. 

Laſtly, there are perhaps worlds, whoſe teldifons 
to the earth are ke thoſe of man to a particle of air. 


0 A. XII. 
The celeflial hierarchies. 


UT the ſcale of the creation does not terminate 
at the higheſt of the planetary worlds. Ano- 
ther univerſe commences there, whoſe extent, per- 
haps, compared to that of the univerſe of the , 
is as the ſpace of the ſolar vortex to the capacity of 


a nut. 
There ſhine the CELESTIAL HIERARCHILS, like 


glittering STARS. , 

There from all parts the angels, archangels, ſe- 
raþhims, cherubims, thrones, virtues, frincipalitivs, 
deminions, powers, caſt forth their radiant beams. 

In the centre of theſe auguſt /pheres, ſhines glo- 
riouſly the SUN oF RIGHTEOUSNESS, the EasT 


ABOVE, Whence all the other ſtars borrow their light 
—_—— | 


Ye 
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Ye planetary worlds! cele/tial hierarchies ! you 

ſink into annihilation in the preſence of the LoR D: 
your exiſtence is by HIM: HE IS THAT HE 1s: HE 
alone poſſeſſes the plenitude of being, you enjoy but 
the reflection of it. Your perfections are ſtreams ; 
the INFINITELY PERFECT BEING is an ocean, an 
abyſs, which the cherubim preſumes not to look 


* 


into. 
E RNA N 
Reflections. 


1 F we enjoy a very ſenſible pleaſure on ſeeing col- 
lected, in one place, the principal productions of 
nature, how great muſt the ecſtaſy of celeſtial ſpirits 
be, when they ſurvey thoſe worlds which God has 
thick ſown in the vaſt expanſe, and when they con- 
template the immenſity of his works! 

O! the delightful employment thoſe ſuperior in- 
relligences are exerciſed in, when they compare the 
different economies of theſe worlds, and weigh in 
the balance of reaſon each of theſe globes ! 

But all celeſtial intelligences, doubtleſs, enjoy not 
theſe advantages in the ſame degree. There may be 
ſome, perhaps, to whom is only granted the know- 
ledge of one world only: others may know ſeveral ; 
others ſtill may comprehend a much greater number, 

How immenſe maſt that Minp be, which be- 
holds with a ſingle glance the ſum of all beings, and 
which, by fathoming the /þirits of all orbs, diſcerns, 
in an inſtant and without confuſion, the reſult of all 
tie ideas that have, do now, and will hereafter oc- 
cupy them ! | . | | 

Ye inhabitants of the earth, who have received 
reaſon ſufficient to convince you of the exiſtence of 
theſe worlds, will you for ever be denied entrance 

Into 
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A - into them? Will the INFINITELY COOD BEING, 
who ſhews them to you at a diſtance, always reſuſe 
you admittance into them? No; ſince you are called 
to reſide ere long among celeftial hierarchies, you 
„ will, like them, fly from planet to planet: you will 
. eternally advance from perfection to perfection, and 
£2 / every inſtant of your duration will be diſtinguiſhed 
by the acquiſition of farther degrees of knowlege, 
Whatever has been with-held from your terreſtrial 
perfection, you will obtain under this ceconomy of 
glory : you will know, even as you are known, 

Man is ſown corruptible ; he will riſe incorruptible 
and glorious ; theſe are the words of the apoftle and 
Philoſopher : the covering of the ſeed periſhes; the 
germ ſubſiſts, and aſſures man of immortality. 


1 — 
1 Man, therefore, is not in himſelf what he appears 
1 to be. What we diſcover of him here below, is 
19 | only the groſs foldage under which he crawls on the 
1 þ earth, and which he muſt ſhortly caſt off. 
{ Anatomy informs us, from divers experiments, 
1 that that part of the brain called the callous body x, 
1 is the immediate inſtrument of the operations of the 
4 5 ſoul. Exact obſervers ſeem to prove, that this is 
"| the only part that can ſuffer any alteration, without 
i | affecting the ſpiritual functions of the ſoul more or 
; ) al leſs. 
1 The callgſum corpus, or callous body, how, is a 
0 j ſmall organical machine, deſtined to receive the im- 
13+) preſſions made on different parts of the body, and to 
* - tranſmit them to the ſoul. It is by means of this 
11 that the ſoul acts on various * of the wad and 
14 | adheres to nature. 
W i! BR | 
1 1 I ® Whether it be the callous body, the medulla oblongata, or 
WT + ſome other part, is very immaterial. There will always be in the 
Be (Dd brain a certain part which will be the ſeat of the functions of the 
A 0 | foul. Every eye is not the ſeat of viſion, nor is every car the ſeat 
E i | of hearing. 
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The extremities of all the nerves; then, radiate to 
the ſeat of the ſoul: it is in ſome meaſure the cen- 
ter of this admirable collection, the threads of which 
are ſo numerous, fine, delicate, and full of motion. 
But the nerves are not ſtretched like the ſtrings 
of an inſtrument of muſick. Animals that are intire- 
ly glutinous, are notwithſtanding very ſenſible. 

We are then induced to admit there is a fluid in 
the nerves, whoſe ſubtilty prevents our ſeeing it; 
and which ſerves both for the propagation of ſen- 
ſible impreſſions, and muſcular motion. 

The inſtantaneouſneſs of this propagation, and 
ſome other phenomena, indicate that there is a cer- 
tain analogy between the nervous fluid and the mat- 
ter of fire or light. 

We know that all bodies are impregnated by fire. 
It abounds in aliment. It is extracted from it by 
the brain, from whence it paſſes into the nerves. 
The ſeat of the ſoul, the immediate organ of 
feeling and thought, can be no other than a compo- 
ſition of this vital fire. The callous body, which 
we ſee and feel, muſt therefore only be the caſe or 
covering of the ethereal machine which conſtitutes 
the real ſeat of the ſoul. 

It may indeed be the germ of that Hiritual and 
glorious body, which REVELATION oppoſes to the 
animal and vile. 

The more or leſs durable impreſſions which the 
nerves and {| pirits produce on the little machine, and 
which are the origin of ſenſation, recollection, and 
memory, are the foundation of Perſonality, and con- 
nect the preſent ſtate to the future. a 
The reſurrection, then, will only conſiſt in a 
prodigiouſly rapid infolding of this germ, which 
actually lies hid in the callous body. 


Could not the Au THox of nature, who pre or- 


dained all beings from the beginning, Who origi- 
Vol. . KR nally 
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nally incloſed the plant in the ſeed, the butterfly in 
the Caterpillar, future generations in preſent ones, 
compriſe the ritual body in the animal? 

_ Revelation informs us that he has done ſo; and 
the parable. of the ſeed. is. the moſt expreſſive and 


_ philoſophical emblem of this wonderful pre-ordi- 


nation, 
The animal body has no other relation than with 
our earth. The germ of the ſpiritual body has re- 
lation with this earth, and has much more numerous 
and more immediate ones with the world we ſhall 
one day inhabit, It may alſo perhaps have ſome 
with various planetary worlds. : 
The ſenſes are the foundation of thoſe relations 
which the animal body bears with terreſtrial bodies. 
The ſeat of the ſoul, or the little ethereal machine 
that conſtitutes it, has parts correſponding with the 
oroſſer ſenſes, ſince it receives motions from thence, 
and tranſmits them to the ſoul, | I 
Theſe parts, by the opening of the germ, will 
acquire a degree of perfection incompatible with the 
preſent ſtate of man. But this geim may likewiſe 
contain Within it new /en/es, which will diſcloſ: 
themſelves at the ſame inſtant, and by multiplying 
in an almoſt infinite degree the relations of man to 
the univerſe, will aggrandize his ſphere, and render 
- It equal to that of /upertor intelligences. | 
An organized body, formed of elements analogous 
to thoſe of light, will, we may reaſonably ſuppoſe, 
ſtand in need of no repair. The ſpiritual body will 
preſerve itſelf by the mere energy of its mechaniſm. 
"And if light or æther do not gravitate at all, man 
in a glorified ſtate will be enabled to. tranſport him- 
ſelf at pleaſure into every point of ſpace, and will 
fly from planet to planet, and from vortex to vortex, 
with the ſwiftneſs of lightning. 
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Being enriched with ſpiritual and corporeal fa- 
eulties, whereby he will be rendered equally capable 
of inhabiting different worlds, he will be able to con- 
template the various produckions of them, and to 
furniſh his mind with all thoſe: degrees of knowledge 
which adorn that of the inhabitants of heaven. 

The ſenſes, as they will then be brought into ſub- 
jection to the ſoul, will no longer rule over her. 
Separated for ever from fleſh and blood, there will 
remain in her none of thoſe earthly affections which 
reſulted from them. Tranſported into the regions 
of light, the human underſtanding will preſent no 
ideds to the will but thoſe of the higheſt good, It 
will then have no other than lawful dzfires, and Gop 
will be their conſtant and uſtimate end. It will love 
him from gratitude ; will fear him from a principle 
of love; and will adore him as the SUveREMELY 
AMIABT.E BEING, and as the Eternal Source of life, 
perfection, and happinets. 

Chriſtians, who ſavour this doctrine of life, ean 
you have any dread of death? Your immortal ſoul 
continually cleaves to immortality by phyſical ties, 
and they are indiſſoluble. Being henceforth united 
to an imperiſhable germ, ſhe will look upon death 
as a happy transformation, which, by diſengaging 
the ſeed from its foldage, will give a new being to 
the plant. © death, where is thy ſting! O grade, 
where is thy victory. | 
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0 the various relations of terreftr ial brings s 


CH A p. 
Preliminary teen, 


W E have ſeen, that all is relation in the univerſe, 
: but we have only hitherto taken a diſtant 
view of this fruitful truth, We may now approach 
nearer to it, and beſtow our attention on the moſt 
intereſting particulars. | 

Let us not carry our inquiries t to that magnificent 
harmony, which, by counterpoiſing ſtars with ſtars, 
animates the heavens. 

-Let us turn aſide our eyes from gravity, the laws 
of motion in bodies, and the different impetus's diſ- 
perſed in the univerſe. 

We wilt proceed to obſerve thoſe relations, whoſe 
effects are connected with ideas more known or leſs 
complicated. 


CHAP. I. 
The union of ſouls to organized bodies. 


HIS union is the ſource of the moſt abundant 
and moſt wonderful harmony that exiſts in na- 
ture. 

A e without ——— ſolidity, and form, 
is united to an extended, fold: and formed ſub- 
ſtance. A ſubſtance that thinks, and which has a 
principle of action in it, is united to a — 
voi 
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void of thought, and which, from its nature, is in- 
different to motion and reſt, From this ſurprifing* 
connection there ſprings a reciprocal cominerce be- 
tween the two ſubſtances, a kind of action and re- 


action, which conſtitutes the life of el ani- 


mated beings. 

The ner ves, being variouſſy agitated by objets, 
communicate their motions to the brain, and to 
theſe impulſes the perceptions and ſenſations i in the 
ſoul correſpond, which are totally diſtinet from the 
cauſe which ſeems to occaſion them. | a 


1 


C H 4 p. III 
The perceptions and ſenſations, 


PE HE Y have both the ſame origin, and differ only 
in their degree of motion, The rays which 
proceed from an object ſtrike my optic nerve, I. have 
a perception that points out to me the preſence of 
the objet, They affect this nerve in a very violent 
manner; I have a nation, which I en by the 
terms of grief or diſpleaſure. 

The diverſity of /enſes by which the ſoul receives 
the impreſſions of objects, produces a relative di- 
verſity in her perceptions and ſenſations. 

The ſentiments occaſioned by the motion of the 
nerves of ſight, differ abſolutely from thoſe that are 


produced by that of the nerves of hearing. The 


ſenſe of feeling has no relation to that of taſte. 
Theſe are ſo many different modifications of the foul 
which correſpond to different Cone of the ob- 
jects. 
But how can the nerves, which do not * ſuſ- 
ceptible of a greater or leſs degree of bulk, length, 
compoſition, or tenſion, or of quicker or ſlower vi- 
| E 3 brations, 


— 
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brations, occaſion notwithſtanding in the ſoul ſuch 
a prodigious variety of conceptions as we experience? 
Is there ſuch a relation between the ſoul and the 
organical machine to which it is united, as for cer- 
tain perceptions to correſpond continually with 
nerves of a determinate ſize, ſtructure, and tenſion ? 
Are there in ſome ſenſes nerves appropriated to 
different corpuſcles, to the impreflion whereof vari- 
ous perceptions are attached? Are the pyramidal 
torm of the papillae of the taſte and feeling, the 
winding cavities of the ear, the different refrangi- 
bilities of the rays of light, ſo many proofs of the 
truth of this conjecture? 27 3 
Be this as it may, we are ſufficiently convinced 
that the ſame ſenſible fibre is not liable at one and 
the ſame time to a multitude of different impreſſions. 
But this fibre is not only deſtined to tranſmit to the 
. foul the impreſſion of the object; it muſt alſo ne- 
ceſſarily preſerve the remembrance of it; for a thou - 
ſand inſtances prove that the memory is connected 
with the brain; how then can it be imagined that 
the ſame fibre ſhould at once retain a multitude of 
different determinations ? | 
Our curiofity does not end there: how can two 
ſich different ſubſtances as the ſoul and body act re · 
.ciprocally on each other ? | 
At this queſtion, let us humbly caſt our eyes 
downwards, and acknowledge that this is one of 
the great myſteries of. the creation, which we are 
not permitted to be acquainted with. The various 
attempts that have been made at different times by 
the moſt profound philoſophers, in order to explain 
it, are ſo many monuments raiſed to convince us 
both of the extent ànd weakneſs of the human mind. 


. 
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AF IV. 
The paſſions. | 
9 2 E ſoul, being modified by impreſſions which 
are more or leſs ſtrong, re- acts in her turn on 


the nervous ſyſtem, maintains the motions there, 
and renders them more active or durable. 


From thence ariſe the paſſions, thoſe impetuous 


motions, thoſe active propenſities, thoſe ſecret in- 


clinations, thoſe reſtleſs appetites, thoſe urgent de- 


ſires, which geſtroy the equilibrium of the ſoul, and 
impel her towards cettain objects. 

Theſe are admirable inſtruments ſet to work by 
the wiſe AuTHoR of nature; excellent paſſions, 
which, like favourable winds, cauſe the animated 
machines to float on the ocean of ſenſible objects ! 


Tis you, that by prompting the two ſexes to ap- 


_ proach each other, preſide over the preſervation of 
the ſpecies; to you are owing, by lecret ties, the 


affection which fathers. and mothers bear to their 


children, and that of children to their parents; by 


you is excited the induſtry of animals and even of 


mankind ; you, in a word, are the ſoul of the ſen- 
C | --: > Cd | 
Ye impetuous paſſions, terrible whirlwinds and 
deſtroyers l. you excite thoſe tempeits which drown 
ſouls in perdition, you cauſe the ruin of individuals, 
from a deſire of preſerving the ſpecies; by you fa- 
thers are induced to take up arms againſt their chil- 
dren, and children againſt their fathers; you change 
induſtry into rapine, fierceneſs, and robbery; - you, 
in a word, promote diſorder and confuſion in the 
ſenſible world. : 21 | 
The re- action of the ſoul on the nervous ſyſtem, 
ſeems alſo to be the principal ſource of divers ſenſa- 
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80 THE CONTEMPLATION 
tions we experience, ſeveral of which come under 
the denomination of inſtinct or moral ſenſe. 

If certain Plexus or branches of nerves ſhould re- 
ceive a motion by the impreſiion of objects apt to 
excite pity, terror, or any other ſentiment, is it not 
poſſible that the ſoul, at the ' fight, or even at the 
thought of theſe objects, may be preciſely affected 
by the ſame plexus's, or branches, and by this means 
change perception into ſenſation, or may render ſen- 
ſation ſtronger and more durable? Do not thoſe, 
who, being eye · witneſſes of a painful operation, think 
they feel ſomething analogous to what the patient 
ſuffers, confirm this ſuſpicion ? And do not dreams 
tend ſtill farther to ſtrengthen it? 


CHAP. v. 
Temper. 


Odea. do not irike. ley: c on the ſoul. 
She only receives impreſſions by interpoſed me- 
diums. - The ſenſes are the mediums. The action 
of objects, then, is modified by them in a determi- 
nate relation to nature, or to the conſtitution of each 
medium. 
And as the mediums cannot be exactly alike in 
different individuals, it follows that different individuals 
do not preciſely meet with the lane things in preſence 
of the ſame objefts. ,» 

The aptneſs, either greater or leſs, wherewiih 
ſenſible fibres yield to impreſſions from without, 
tranſmit them to the ſoul, and renew the remem- 
brance of them there, together with the quality and 
abundance of the humours, conftitutes the temper. 

In animals, temper governs all. In man, reaſon 
regulates the ed and the temper, when 4 2 
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due regulation, facilitates, in its turn, the exerciſe 
of reaſon. 

Why are the paſſions, that derive their ſource 
from the temper, ſo hard to ſubdue? They adhere 
ſtrongly to the machine, and by the machine to the 
ſoul. 

The paſſions then receive nouriſhment, grow, 
and become ſtrong like the fibres which are the feat 
of them, 

Learn then your temper ; if it be vicious, you are 
to correct it; not by endeavouring to deſtroy it, for 


you: would thereby deſtroy the machine itlelf ; but 


by ſxilfully diverting its courſe, and by carefully 
avoiding every thing that may contribute to add new 


ſtrength to it, and ſwell the waters of ſuch a dan- 


- gerous torrent. 


CHAP. VI 


T, he memory and imagination. 


7 E ſenſes, which are deſigned to ate to 
the ſoul impreſſions from without, were formed 


on relations directed to the method of acting of the 
various objects to which they were appropriated, 
The eye has an affinity with light, the car with 
ſound. 


But thoſe different objects which may affect the 
ſenſes, do not all act in the ſame manner; wherefore 


the organ which receives and tranſmits all theſe im- 
preſſions, muſt have a relation to all. There is a 
ſpecific diverſity between coloured rays, which the 
priſm diſcovers to us, and which affords a preſumps 


tion that there is an analogous one between the fibres 
of the ſight. I here is likewiſe a ſpecific difference 


betwixt ſonorous rays, which ſuppoſes ſomething 
analogous in the organ of hearing. 
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82 Tur ConTEMPLATION 
Eyery ſenſe, then, probably contains fibres eci- 
Fcally different. They are ſo many little particular 
lenſes, which have their peculiar manner of acting, 
5 whoſe end is to excite in the ſoul perceptions corre- 
ing with their exerciſe. 

Theſe ſo very delicate inſtruments are not only 
intended to raiſe in the ſoul perceptions of every 
Kind, they likewiſe revive memory in her. A per- 
ception which is preſent to the memory does not eſ- 
Jentially differ from that which the object excites. 
This only produces perception by means of ſenſible 
fibres appropriated to it, and on which its act ion is 
diſplayed. The recollection of perception then de- 
pends likewiſe on a motion which operates in theſe 
ſame fibres, independently of the object. For whether 
the organ receives its motion from inteftine cauſes, 
or from the object, the effet is the ſame with re- 
gard to the foul, nd perception is inſtantly * 
to her. 

Experience proves, that if any ſeries of percep- 
tions whatever affects the brain for a certain time, 
at thereby contracts an habit of re-producing it in the 
ſame order. It is likewiſe certajn from experience, 
that this 'habit appertains to the brain, and not to 
the foul. | A burning fever, a ray of the ſun, or a 
violent commotion may deſtroy it, and ſuch cauſes 

influence only the machine. 

All [perceptions derive their origin from the ſen- 
hs; and the ſenſes tranſmit to the ſeat of the ſoul 
the impreſſions they receive from objects. 

But objects act on the organ by impulſion ovly: 
fibres * chen certain motions on the * 

80 that a gjevooption;” or a certain ſeries of per- 
ceptions, are connected with one or divers motions 
which-operate ſuceffively in different fibres. | A N 
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And n the reiteration of the ſame motions 
in n the fame fibres effects in them an habitual diſ- 
poſition to produce them afreſh in a conſtant order, 
we may infer from thence, that the ſenſible fibres 
were conſtructed on ſuch relations to the method of 
action in objects, as to produce in them changes or 
determinations more or leſs durable, which conſti- 
tutes the precious ground-work of the .memory and 
imagination, 

We do notknow wherein theſe determinations con- 
ſit, becauſe we are unacquainted with the mecha- 
nin. of ſenſible fibres. But we know at leaſt that 
the action of objects does not tend to tranſport them 
from one place to another, but only to excite in 
them partial motions. We know likewiſe that ſen- 
ſible fibres cannot acquire theſe motions, unleſs the 
elements of which they are compounded diſpoſe 
them with regard to each other in a certain relation 
to the execution of the motion. 

From the compoſition, form, proportions, and 
relpective arrangements of the elements, then, re- 
ſults the diſpoſition of the fibres to receive, tranſmit, 
and retain ſuch or ſuch determinations, correſpond- 
ing to ſuch or ſuch impreſſions, and ſuch or ſuch a 
deſtined ſeries of concuſſions. 

But the ſenſible fibres are nouriſhed like all the 
other, parts of the body: they afemilate or incorpo- 
rate with themfelves alimentary matters: they grow, 
and whillt they receive nouriſhment and grow, they 
continue to perform their proper functions; they 
remain eſſentially what they really are. Their me- 
chaniſm therefore is ſuch, that they incorporate with 
themſelves alimentary matters in a direct relation to- 
their ſtructure and acquired determinations. 80 
that nutrition conduces to preſerve to the fibres 
theſe determinations, and cauſes them to take root 
there; for as the fibres increaſe, they acquire a 
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84 Trax ConTem PLATION 
greater degree of conſiſtence, and I think we may 
hence diſcover the origin of cigſtom, that powerful 


queen of the ſenſible and intelligent world. 
The memory, by preſerving and recalling to the 
ſoul the /igns of perceptions, by aſſuring her of the 


identity of the perceptions recalled, and of thoſe 


which have already affected her, by connectiag 


preſent perceptions with the antecedent ones, pro- 


duces perſonality, and forms in the brain a fund of 


knowledge, which increaſes in richneſs every day. 


The imagination, being infinitely ſuperior to 2 
Michael Angelo or a Raphael, delineates in the ſoul 


a faithful image of objects; and from divers repre- 
ſentations which it compoſes, forms in the brain a 


cabinet of pictures, every part of which moves and 
is * with an * Wen, and Iwift- 
—_— . 
The brain of many, then, may be conſidered as 
ſo many mirrors, wierein different portions of the 
univerſe are painted in miniature. Some of theſe 
mirrors exhibit but à ſmall number of objects; 


others comprehend a more extenſive field; "while 


others ſtill repreſent almoſt the whole of nature. 
What is the relation between the mirror of the mole 
and that of a Newton or Leibnitz What images 
were there in the brain of a Homer, a Virgil, or a 
Milton ! What mechaniſm muſt that have been which 
could execute ſuch wonderful decorations ! That 
mind, which could have read the brain of a Homer, 
would have there ſeen the Iliad repreſented by the 
various exerciſe of a million of fibres. 
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CHAP. VII. 


Dreams. 


— 
** 


HE ſenſible fibres on which bjetis act in the 


* night-time, receive from them a tendency to 


the motions impreſſed. If any inward” impulſe 
ſhakes them during ſleep, they are immediately put 


in motion, and deſeribe in the ſoul the ideas of a 


dream. The aſſociation and ſucceſſion of theſe 
ideas correſpond to the ſpecies of fibres acted upon, 
to the connections they have contracted with each 
other, and to the order in which the motions tend 
to propagate themſelves there. Hence is produced 
a more or leſs regular dream, and in which there 
will be a greater or leſs degree of connexion and co- 
herence. 

Why are the perceptions which affect the ſon! 
during ſleep ſo lively? Why are ſenſations at that 
time ſo ſtrongly reflected? Whence proceed thoſe 


illuſions which ſeduce the foul? © © 


We will not ſeek any farther for the cauſe than 
from the ſilence of the ſenſes. In watching, the 
ſenſes intermix themſelves to a certain degree with 
the operations of the foul. From the'more or leſs 
diſtinct perception of the objects which encompaſs 
her, and from the relation of their preſent with their 
antecedent ſtate, the ſoul is perſuaded that 'ſhe is 
awake. © Do theſe perceptions from without contri- 
bute to weaken her? The perceptions become there- 
by more lively ; ; their attention is leſs divided by 
that means. ' Laſtly, are the ſenſes intirely aſleep ? 1 
It is a dream, a viſion, an ecſtaſy. 

However, it often happens that the perceptions 
rin without, altho' feeble, are connected, in a 
deep ſleep, with the much more lively perceptions 

w ithin; : 
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386 TH Con TEMPLATION 
within; which produces thoſe ſingularities in dreams 
which ſurpriſe us. 

Since dreams are generally only the repreſentation 
of objects which have engaged us while we are 
awake, let us endeavour ſo to regulate our ima- 

ginations, that we may have no dreams but ſuch, 
"if I may fo ſpeak, as are rational. That would be 


à means of prolonging the duration of our thinking 


eing. 

day the ſtate of the foul, when ſeparated from 
the groſs body, be ſaid to be that of a perpetual 
dream, e to the . ee to the 
wicked? | 5 
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Lak here | obſerve two marks of wisDoM 
which preſided at the formation of man. 

we recollect ſenſations with much llnacutench 
than perceptions. | Senſible as we are, what progreſs 
could we have made in perceptions, the ſource of 


our knowledge, if * * had been as much in our 


— as perceptions? 2 Intelligent beings, which 
are much more rational than we, diſpoſe of 
— ſenſations as hey pleaſe. 
By an effort of meditation we can ſuſpend im ſome 
fort the action of the ſenſes 3 but we cannot ſo far 
alienate ourſelves from the body, as that it ſhall not 
affect us ſometimes . ſame way or other. How 
ſhould we otherwiſe provide for its preſervation? 
There are perhaps claſſes of mixed beings, where- 
in the ſoul — itſelf from the body at pleaſure, 
and where ſhe inveſts different ſpecies of bodies for 


different ends. 
CHAP, 
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CHAP. IX. 
The fight. 


OF all the ſenſes, the fighe is tht which furniſhes 
the ſoul with the quickeſt, moſt extenſive, and 


moſt varied perceptions. It is the fertile ſource of 


the richeſt treaſures of imagination, and it is to that 
_ principally that the foul owes the ideas of beauty, 
of that varied unity which raviſnes it. ; 
_ » Unhappy blind, whom a very rigorous fate has 
deprived, from the brith, of the uſe of this incom- 
parable fenſe ! I cannot ſufficiently commilerate your 
misfortune. | 
Alas! the fineſt day differs not at all, in reſpect 
to your enjoyment of it, from the. darkeft night. 
The light will never adminiſter joy to your hearts. 
You do not behold it ſport in the brilliant enamel of 


a parterre, the variegated plumage of a bird, or in 


a majeſtical rainbow. You do not cotitemplate from 
the tops of the mountains, the hillocks crown'd with 
verdant vine branches, the fields cloathed with gold- 
en Harveſts, the meadows covered with ſmiling ver- 
dure, watered by rivers that flow rapidly in ferpen- 
tine forms, and the habitations of men {ſcattered 
hither and thither in this great landſcape. You can- 
not take a ſurvey of the immenſe ocean, nor admire 
the waves which it raiſes on heaps to the clouds, 
and which ſubſide on the track which the finger of 
God has marked out for them on the ſand: Yon 
taſte not the delightful fatisfaftion of diſcover ing 
each day in the works of the CREATOR, new fub- 
jects for exalting his powER and wisDom, The 
ſcience of optics does not laviſhly difplay its miracles 
for you. The intereſting ſight of organized ma- 
chines is unknown to you. The numberleſs legions 
of 
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of the hoſt of heaven do not ſtrike your aſtoniſh'd 
imagination. You do not deſcribe their paths in or- 
bits traced. by your hands. The moſt beautiful 


productions of mechaniſm and the arts do not pe- 
netrate, without changing their nature, the thick 


obſcurity which encompaſſes you; in fine, you can- 


5 not enjoy the contemplation of man, and conſider 


in him what is greateſt in ne, or moſt valuable 


in yourſelf. 


But compaſſion miſleads. me: we do not deſire 
what we have no knowledge of, and are not unhappy 


by the abſolute privation of ſuch good things as we 


are ignorant of. We do not repine at not having a 


ſixth ſenſe, which has perhaps been granted to other 


beings. If you have a ſenſe leſs than we have, you 
are, on the other hand, utterly zacapable of eſti- 
mating this privation ; and this imperfection of your 
being is otherwiſe compenſated by divers advantages. 
The multitude and variety of perceptions we receive 
every inſtant by. the ſenſe of fight, contribute to 
diſtract us, and deprive the other ſenſes of part of 
that activity which they preſerve intire in you. 
Feeling, which is ſo blunt, ſo uncertain in the 
greater part of mankind, is in you fo exquiſite, fo 
ſure, that it ſeems to ſupply - in ſome meaſure who 
want of ſight. 

But the moſt ample 3 are e teſerved for you 
in a future ſtate: ere long your darkneſs will be 
changed into. light, - and, becoming inhabitants of 
heaven, you will dart your nns light into all 

arts of the univerſe. 

L addreſs myſelf likewiſe to ou, ye diene men, 
in whom a too intent application, or ſome accident 


| has impaired the precious ſenſe I am ſpeaking of. 


Are you afflicted at it? Alas! ſad experience has 

too well informed me, how well- -grounded the ſub- 

ject of your affliction is: reflect in the mean time 
on 


NR 89 
on what you have already acquired, and tonffdet 


that this dim fight will ſome time or other become 
ſuperior to that of ws = 4 
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Aurora proclaims to us the riſing of the planet of 
the day: he appears, and all nature ſeems to have 
received a new creation. What majeſty! what | 
ſplendor !\ what light! what colours! 

But by what ſecret mechaniſm are my eyes made 
capable of communicating to me ſuch lively, varied, 
and abundant perceptions? How do I diſcover with 
ſo much eaſe and quickneſs every object that ſur- 
rounds me? 

Three humours of different denſity, each öüged 
in a tranſparent capſule, divide the inſide of the 
globe of the eye into three parts. On the bottom 
is ſpread a kind of cloth, or very fine membrane, 6 
which is only the expanſion of a nerve, whoſe ex- | 
tremity terminates immediately at the brain. A | | 
black ſkin lines the whole inſide of the globe. At " 
the fore part of it is a round orifice,' which con- 

tracts or dilates itſelf according as the light is more 

or leſs ſtrong. Six muſcles, which are placed on 

the outſide of the globe, move different ways, and 

the rapidity of thoſe motions is exceſſive. 

What need is there of theſe humours, this cloth, | 
this tapeſtry, this aperture which contracts and di-- | 1 
lates itſelf ? 

The light comes to us from the planets in a cight 
line: but theſe rays become crooked, or fold them- 

ren 


curtain from off the face of the earth: ſmiling "9 p 14 
F 4 i '#£ 


ö * 8 _ — * 2 hy 
"nt > ñũ 2 — Oran” e ww ln = .> Wh 
n 
— N < 
8 a 
— a; "x , dg... at 


a — „ 
as - 
; . 
O * Ore 2 , g 
8 Bet 4 2 5 — 0 * ls * 
er ARE 
: : by ka W % , ; 
a «i 5 5 
: * 7 * 
: ; Pa _— ew * — 2 
\ K 8 * 4 * * * 
o # 8 1 N 


go TRE ConTEMPLATION 

ſelves, when the denſity of the mediums thro' which 
they paſs increaſes or diminiſhes. _ 

If the medium is more denſe, the rays are curved 
as they approach the perpendicularity ſuppoſed to 
be fallen on its ſurſace. They depart, on the con- 
trary, from this per pendicularity, if the medium is 
more rare. This is called the rœfraction of light. 

Thus two rays which fall parallel on a glaſs lens, 

change their direction, and tend to re-unite them- 
ſelves in a direction behind the lens. There, is a 
diſtinct image of the ſun, On that or on this ſide 
- the point, the image is confuſed. It becomes equally 
ſo, if there be ſubſtituted to the lens a glaſs which 
is more or leſs convex, or a tranſparent body more 
or leſs denſe than the glaſs. . 
To the property of ręfracting, light joins that of 
reflefieng on the bodies it enlightens. There iſſue 
then luminous ſtreaks from all points of the objects, 
which bear the image of theſe points. Thele ſtreaks 
incline to ſeparate from each other, but they draw 
near again when they meet with mediums.more denſe 
or convex; and their re-union is effected with fo 
much the more quickneſs as thoſe mediums have 
more denſity or convexity. 

Place a glaſs lens at the hole made in a windows 
ſhutter of a dark room; preſent a paſteboard to this 
lens; you will immediately have a picture, in which 
all the objects without will be painted to the greateſt 
preciſion; and according to all the rules of the moſt 
exact perſpective: it will be like a moving picture, 
whenever theſe objects move. You will then ſee 
rivulets ruſhing down from the tops of mountains, 
and purſuing a winding courſe in the plains; birds 
hovering in the air; fiſhes ſporting on the ſur face 
of the water; flocks friſking in the meadows ; fornc- 
times you will trace in it the working of a fleet kyil- 
ing with a fair wind, or preparing to engage. 

Sometimes 


or NATURE. 9 


Sometimes you will obſerve in it the different evo- 
Jutions of the body of an army. Sometimes you will 
enjoy in it the fight of a fair, a horſe-race, or a 
ſterm. e ee 

Bubſtitute inſtead of the lens a real ox's eye, newly 
ſtript of its teguments: you will fee on the mem- 
brane which covers the bottom of it a picture re- 
ſembling the preceding, but all the figures of it 
will be painted in a much ſmaller ſize. Yon will 
never be tired of admiring the extreme delicacy of 
this piece of miniature, and you will not be able 


to recover from your aftonifhment on ſeeing a field 


five or fix leagues ſquare, exactly deſcribed on a 
piece of vellum of a few lines in length. 
The ſtructure of the ox's eye is the ſame with 


reſpe& to the eflential parts of it, ns that of ours; 


thus you already conceive the mechaniſm of viſion. 
The humours of the eye are the lens of the camera 
obſcura; the cloth or retina are the paſteboard. 


The black ſkin which hangs within the ball performs 


the office of a ſhutter that excludes the light, it ex- 
tinguiſhes the rays whoſe refteftion would render 
the image leſs diſtin ; the ball, by contracting or 

dilating itſelf in proportion to the ſtrength of the 
light, moderates the action of the rays on the retina ; 
the nerve placed behind this communicates to the 
brain the various concuſſions it receives, to which 
divers perceptions correſpond. 


| Colours. 
UCH are the admirable relations which wis- 
DOM has placed between our eyes and the light: 


thoſe which it has eſtabliſhed between light and 
the 
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the ſurfaces of different bodies, whence colours pro- 
ceed, are not leſs worthy our attention. 
A xray which falls ona glaſs priſm, breaks there, 
and there divides itſelf into ſeven principal rays, 
each of which bears its Proper colour. The oblong 
image which this fort of refraction produces, af- 
fords then ſeven coloured ſtripes, diſtributed in a re- 
gular order, The firſt, reckoning from the upper 
part of the image, is red; the ſecond, orange; the 
third, yellow; the fourth, green; the fifth, blue ; 
the ſixth, indigo; the ſeventh, violet, theſe ſtripes 
do not glare; but the eye paſſes from one to the 
other by gradations or ſhades. 5 

The rays which bear the higheſt colours, as the 
red, orange, and yellow, are thoſe that break, re- 
Fratt or curve the leaſt in the priſm. They are al- 
ſo ſuch as refed the firſt, on inclining the inſtru- 
ment. | : | 
From thence it follows, that each ray has its 
ence or degree of refrangibility. Make one of 
theſe rays paſs through ſeveral priſms at the ſame 
time; it will afford you no new colours: but it will 
conſtantly retain its primitive colour ; which is an - 
invincible proof of its immutability. | 
Preſent a lens to ſeven rays divided by the priſm, 
you will re-unite them into a ſingle ray, which will 
afford you a round image of a ſhining white. Take 
only five or ſix of theſe rays with the lens; you will 
have but a duſky white. | | . 

Only re-unite two rays; you will make a colour 
that will partake of both. | 3 

A ſtream of light then is a cluſter of ſeven rays, 
whoſe re· union forms white, and the diviſion of 
which produces ſeven principal and immoveable ca- 
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What is now the ſource of that infinite diverſity 
of colours, which varies ores, and embelliſhes 
every part of our abode ? | 

The lamelle or particles which compoſe the ſur- 
face of bodies, are ſo many little Priſms variouſly 
inclined, which break the light, and reflect different 
colours. 

Gold divided 1900 very thin plates appears blue, 
when oppoſed to broad day- light. Thoſe matters 
which corrode and ſplit the maſs of parts, change 
their complexions. The greater or leſs thickneſs of 
the lamellæ or thin plates contributes then likewiſe 
to the diverſity of colours. 

Whence proceeds that beautiful azure which 
tinges the canopy of heaven ? The ground of the 
heavens is black, this ground viewed through the 
body of air which ſurrounds us muſt appear blue to 
us by tranſmiſſion. 

Whence proceeds this ſmiling verdure which 
adorns our fields and delights our eyes ? The la- 
mellæ of the ſurface of plants are made and diſpoſed 
in ſuch a manner, that they emit only green rays, 
whilſt they afford a free paſſage to other rays. If 
green pleaſes our ſight, it is becauſe it holds pre- 
ciſely a medium between the ſeven principal colours. 
But who can remain inſenſible of the care which 
NATURE has taken to depart from uniformity in 
this caſe, by multiplying in ſo great a aner the 
ſhades of green? 

You admire this magnificent rafabow; which de- 
lineates at large to you the colours of the priſm: 
the beauty and vivacity of its ſhades raviſh you: 
- you ſuſpect that nature muſt have been at a vaſt ex- 
penee to compoſe this rich girdle; ſome drops of 
water, on which the light breaks and reflects in 
different angles, are the ſole cauſe of it. 


. You 
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_— Jou are ſtruck with the ſplendid gilding of ſome 
| | inſets: the rich ſcales of fiſhes attract your notice: 
NATURE, who is always magnificent in deſign, and 
frugal in execution, produces theſe brilliant deco- 
rations at a ſmall charge: ſhe only applies a brown 
Ip and pretty thin ſkin. on a whitiſh fubſtance : this 
1 ſkin performs the office of varniſh to our gilded 
WW eins; it modifies the rays. which iſſue from the ſub- 
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' | ance it covers. 
1 The gloſſy green of the leaves of plants is owing 
| ] to the ſame art, and ſome very ſmall inſets help us 
| to diſcover it. They are called miners of leaves, 
becauſe they mine a leaf, much in the ſame manner 
as our miners do the earth. They can ſkilfully de- 
tach the epidermis from the parenchymia which 
covers it, and lodge between them both. If with a 
point of a tooth-pick we raiſe up intirely that part 
of the epidermis which ſerves as a covering for the 
inſect, we ſhall leave the parenchymia quite ex- 
poled, which will appear to be of a very unpolihed 
green, but deeper and of quite another tincture 
than that of the other part of the leaf. If we after- 
| wards replace the epidermis on the parenchymia, 
| and apply them exactly on each other, we ſhall re- 
| ſtore to this ſide of the leaf its luſtre and primitive 
= | colour. 9 
1 We may, without the aſſiſtance of miners, repeat 
3 | this experiment on the leaves of many ſpecies of 
plants, whether herbaceous or ligneous. For that 
| . purpoſe, we are only to raiſe the {ſmall ſhreds of the 
| epidermis without touching the parenchymia, which 
| it immediately covers. We are perfectly ſenſible 
„ that leaves owe their luſtre and ſhades to a fine, 
ſmooth, tranſparent, gloſſy, and whitiſh membrane 
F/ which cloaths a parenchymatic ſubſtance that is al- 
os ways of a rough green, and of a ſtronger or fainter 
KS 1 dye. It is this green viewed acroſs the epidermis, 
N | | and 
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o NATURE. © 95 
and modified by this membrane, which conſtitutes 
the colour peculiar to leaves of every ſpecies. 

It is apparently the fame with regard to the en - 
amelling of flowers, and perhaps likewiſe to the co- 
louring of fruits. This is a new branch of optics, 
which, were it dived into as it deſerves to be, 
might be attended with ſome intereſting conſe- 


quences. In phyſics, the ſlighteſt attempts are pro- 


ductive of the greateſt effects, and this is not a ſub- 
ject which we may flatter ourſelves of being able to 
exhauſt. . 5 | 

The direct light of the ſun, or that of the day 
only, tinges the parenchy mia of leaves, as it colours 


that of fruits. Leaves, whilſt they are incloſed 


within the bud, are whitiſh or yellowiſh. They pre- 
ſerve this colour, if obliged to grow in a tube of 
blue- paper, where the air and heat may have free 
acceſs. The plant then fars, as the gardeners term 
it, ſending forth an exceſſively long and: ſlender 
ſtalk, and the leaves unfold themſelves but very im- 
perfectly. The light is ina continual and very rapid 
motion: it acts perpetually on the ſurface of the bo- 
dies, which it penetrates more or leſs. By its 
ſmell reiterated ſtrokes on the parenchymia of leaves, 
it modifies the ſurface of them by little and little, 
and inſenſibly diſpoſes it to reflect the green colour. 
But light falls on all bodies, yet all bodies are not 
green: the parenchymia of leaves muſt therefore 
have relations with it which other bodies have not, 

and from theſe relations reſult, in the lamellæ of 
the. parenchymia, thoſe changes or modifications 

which reader them proper for reflecting green, 

_ The air alſo colours certain bodies. I do not ſpeak 

of that colouring of the blood which is ſuppoſed 

to be effected by the mixture of the air in the lungs; 

I have in my mind a fact which evidences it {till 
more. The antients knew of no colour richer than 
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96 | Tre ConTE MPLATION 
purple: they extracted it from a ſhell which is not 


well known to us. But our. naturaliſts have diſ- 


covered a ſpecies of it which affords exactly the ſame 

colour. Whilſt the colouring liquor is contained in 
the veſſels which prepare and furniſh it, it is only 
a ſort of lymph of a yellowiſh black. The white 
cloth on which ſome of it is pour'd, is at firſt of a 
dirty. hue ; but the free air ſoon cauſes this liquor 
to receive a ſhadowing of a very lively and durable 


purple. 2 


C H A P. XII. 


8 ee. 


C. Olours FORE in light and objects are TEASERS a cer- 


> tain nature and diſpoſition of parts, totally diſ- 
tinct from the perceptions which they cauſe to ariſe 
in the ſoul. We therefore from an erroneous method 
of judging transfer to light and objects the colour 
we ſee. Theſe colours are in ourſelves ; they are 
modifications of our ſoul, and it is the ſame with 


| reſpect to all our perceptions and ſenſations. Sound, 


ſmell, taſte, are not more in the objects than colours. 
All theſe ſources of relations proceed from the diver- 


ſity of relations by which the ſoul judges of objects. 


Theſe inſtruments are the ſenſes; by preſenting to 
us bodies under different appearances, they ſhew to 
us their various qualities, and to theſe qualities dit- 
ferent ideas in the ſoul correſpond. 

We will conclude from thence, that the ſame ob- 


| jects do not affect all ſenſible beings in an equal 


manner, and it. is even doubtful whether two indi- 
viduals of the ſame ſpecies may have preciſely the 
ſame perceptions in preſence of the ſame objects, as 
I have already IE | 

| Were 


VFC 


or NATURE. 97 


Were we permitted to contemplate the world 
by the organs of all thoſe ſenſible beings which in- 
habit it, we ſhould perhaps fee as many worlds as 
we ſhould employ glaſſes. - What difference would 
there appear in the mulberry-tree, examined thro” 
the organs of a filk-worm, from our conceptions of 
it! What diverſity between the ffamina viewed 
thro” the eyes of bees, and thoſe which the botaniſt 
obſerves ! How extenſive would be the knowledge of 
that being, who could be acquainted with all theſe 
different impreſſions ! . 


Since the qualities of bodies are only mere rela- 
tions, can it be certain that matter without us is ſuch 


as it appears to be? Does there really exiſt an ex- 
ee 220 ſolid ſubſtance? 

Every thing compounded is formed of ſimple be- 
ings. Extenſion, when reduced to its ſmalleſt parts, 
is not the leſs extenſion on that account; there are 
perhaps inhabitants of certain worlds, in whoſe eyes 
theſe particles appear to be ſenſible maſſes. If theſe 
beings reaſon, they may inquire, how theſe maſſes 
are produced? Would they be fatisfied, if we 
ſhould anſwer, that they are extended, from their 
nature, without being compounded ? Would they 
be better pleaſed to hear, that folid extenſion is, 
like ſenſible qualities, only a ſimple appearance; 
that matter is formed of nit, or of /imple and afiv e 
beings, which, without being extended or ſolid, 
have notwithſtanding the property of exciting in us 
extenſion and ſolidity, almoſt in the ſame manner as 
enlightened bodies afford us a ſenſation of colours: 
that theſe units, which occaſion in us the idea of 
matter, excite in beings conſtructed on different 
models from ourſelves, perceptions of quite different 
kinds? Laſtly, would theſe metaphyſicians of the 

ethereal regions be particularly delighted in medi- 
tating on the infinite number of combinations which 

VoL. I. F ; would 
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98 Tus COWVTEM LATIN 
would reſult from ſuch units, when contemplated 
by the intelligences of all the ſpheres ? 


CHAP, xIll. 
Fire. 


F. R E, which is diſperſed throughout all nature, 
offers to us an infinity of relations: let us con- 
fine ourſelves to give an account of ſome of the moſt 


intereſting. 
Fire, being ſubtile, elaſtic, copious, and conti- 


nually agitated, penetrates all bodies. It warms, 


dilates, burns, melts, calcines, vitrifies, volatilizes, 
and diſſipates them, according to the nature of their 
compoſition or principles. 

Being inviſible in its nature, this ſubtile element 
becomes viſible only by borrowing a body. It ſe- 
cretly unites itſelf to an inflammable and unknown 
ſubſtance, which the chymiſts call ph/ogi/tic, and, 
provided with this body, it unites itſelf to other bo- 
dies, and enters into their compoſition, It is like- 
wiſe by means of the ſame union that it becomes 
ſenfible in electrical experiments, ſometimes in 
the form of luminous tufts, ſometimes in that 
'of crowns, flaſhes, ſparks, &c, and that it fulmi- 
nates, burſts, ſtrikes, pierces, burns, inflames. 
By a gentle agitation fire enlivens all organized 
bodies, and conducts them by degrees to their per- 
fect growth. It foments the branch in the bud, 
the plant in the grain, the embryo in the egg. It 
gives ſuitable preparations to our food. It ſubdues 
metals to our fols, over the formation of which it 
preſides. By that we are enabled to give it, as well 
as to divers matters, all thoſe forms which our ne- 
ceſlities or conveniencies require. To that we are 


indebted, in a particular manner, for that tranſpar- 


Ent 


car 


„ 


cChines, it becomes ihe fruitful ſource of a thouſand 


ent matter, which, being en out into thin 1 
leaves, or faſnioned like tubes, vaſes, globes, len- "Þ 
ſes, &c. furniſhes us with various kinds of furni- 1 
ture or inſtruments, and enriches us with new eyes, 1 
which, by ſupplying the weakneſs of our own, help 
us to diſcover the ſmalleſt n, and bring nigh 
to us the moſt remote. 

From the action of fire on earth, ſulphur, oils, 
and ſalts, the various ſpecies of fermentations, ef- 
ferveſcences, and mixtures reſult, which are the 
objects of the reſearches of the chymiſt, and the 
ſoul of the three kingdoms. 

Being concentred by lenſes or mirrors of every 
kind, it acquires a ſtrength greatly ſuperior to that 
of the hotteſt of our actual fire, and in an inſtant 
reduces green wood to aſhes, calcines ſtones, melts 
and vitrifies metals, &c. 

Being excited, collected, condenſed, modified, 
extracted, directed, and applied by electrical ma- 


phznomena, which art multiplies and diverſifies 
every day. Someiimes, when extracted from a 
globe of glaſs by rabbing, it runs with an incon- 
ceivable rapidity along an iron wire, and cauſes 
light bodies placed at a league diſtance from the 
globe to feel the impreſſion of it. Applied by the 
{ame means to paralytic limbs, it reſtores life and 
motion to them. Being preſent in all parts of the 
atmoſphere, it collects itſeif in ſtormy clouds, from 
whence it is again extracted by art ; and a Le Mon- | * 
nier, who in our times is equal to the fabulous Ju- | 
fiter, holds the thunderbolt in nis hand, and diſ- | 
poſes of it at his pleaſure. { q 
It is likewiſe fire that communicates to air and - | 
water, -when reduced into vapours, that prodigious 1 
force which renders them capable of ſhaking the Za 
earth, and breaking the hardeſt bodies. | 1 
F 2 | Laſtly, -. +7 
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_ Laſtly, it is fire, that, by penetrating fluids, pre- 
ſerves to them their fluidity. As it is exact itſelf, in 
putting itſelf in equilibrio, it paſſes from thoſe bo- 
dies where it is moſt abundant to thoſe where it is 
leaſt ſo, and carrying with it the moſt volatile par- 
ticles, it depoſits them on the ſurface of the latter, 
where they appear in the form of vapours, exhala- 
tions, miſts, &c. 1 . 


CHAP. XIV. 
Air. 


: THE air, by its fluidity, thinneſs, weight, and 
ſpringineſs, is next to fire the moſt powerful 
agent in nature, 5 EI, 
It is one of the great principles of the vegetation 
of plants, and of the circulation of liquors in all or- 
ganized bodies. It is the vehicle and receptacle of 
the particles which exhale from different matters ; 
and had we eyes ſufficiently piercing to penetrate 
into its ſubſtance, we ſhould ſee in it the abridg- 
ment of all the bodies that exiſt on the ſurface of our 
globe. From vapours and exhalations which it car- 
ries in its boſom, and diſperſes into all parts, are pro- 
duced aqueous and fiery meteors, which are in ge- 
neral ſo uſeful, but ſometimes dreadful. 

The air dees not only receive bodies; it even en- 
ters into their compoſition, When diveſted of its 
elaſticity, it unites itſelf to the particles which com- 
poſe them, and augments their bulk. But being 
more unalterable than gold, it reſumes its former 
nature, when theſe bodies change or are diſſolved. 

Being diſturbed in its equilibrium by the action 
of fire, or by ſome other cauſe, it ſwells the fails of 
our ſhips, and conveys to our countries thoſe rich 
fleets that cauſe plenty to abound in them. Be- 

0 ; coming 
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coming impetuous, it cauſes tempeſts and hurri- 
canes; but even this impetuoſity is not without its 
uſe; the air by this means diveſts itſelf of noxious 
vapours; and the waters being ſtrongly agitated by 
the violence of it, are preſerved from -a fatal cor- 
ruption. 

Laſtly, the air is the vehicle of ſounds and odours, 
and under theſe new relations it is e allied 
to two of our ſenſes. 

The partial vibration which commotion excites 
in a /onorous body, communicates itſelf to all the 
globules of air that immediately encompaſs this bo- 
dy, Theſe globules cauſe. the like vibrations in 
thoſe contiguous to them; and this exerciſe continues 
in the ſame manner to greater diſtances then we are 
able to determine. A fine and elaſtic membrane, 
ſpread at the bottom of the ear like the parchment 
of a drum, receives theſe concuſſions, and conveys 
them to three ſmall bones placed end to end, which 
communicate them in their turn to certain bony and 
winding cavities, lined on their inſide with nervous 
filaments, which join to the brain by a common 
trunk. The greater or leſs degree of ſwiftneſs of 
theſe vibrations produces ſeveni principal tones, ana- 
logous to the primitive colours. From the com- 
bined relation of various tones, harmony proceeds. 

The infinitely ſmall particles that are continually 
detached from the ſurface of odoriferons bodies, 
float in the air, which tranſports them every where, 
and applies them to the nervous membranes that are 
diſtributed in the bony cavities of the inſide of the 
noſe. The concuſſions which theſe corpuſcles oc- 
caſion therein, paſs afterwards to; the brain by the 
lengthening of the nervous filaments. 


F 3 "CMP: 


102 THE CONTEMPLATION 


CHAP. XV, 
The appropriation of en 10 Bf vers climates, 
. and matters. | 


AEL climates have their productions : all parts 
of the earth their inhabitants. From the fro- 
zen regions of the Bear, to the burning ſands of the 
Torrid Zone, all is animated. From the top of the 
mountains to the bottom of the vallies, every thing 
vegetates and reſpires. The waters and the air are 
peopled with an infinite namber of inhabitants. 
Plants and animals are themſelves little worlds that 
nouriſh a multitude of people, as different from each 
other in their figure and inclinations as the great 
people are which are ſcattered over the {urface of 
our globe, What am I laying ? the ſmalleſt atom, 
the leaſt drop of liquor, are inhabited. Wonderful 
harmony, admirable relations, which by thus ſuit- 
ing different productions to different paced, leave 
none abſolutely deſert! 


CHAP. XVI. 


The union of terrefirial beings by their mutual fer- 
1 


A el commerce connects all treltrnl 
beings. 

Inorganized-beings anſwer to organized as to their 
center. The latter are deſigned for each other. 

Plants are allied to plants. Animals to animals. 
Animals and plants are linked together by their mu- 
tual ſervices. 

Behold how cloſely this young ivy entwines itſelf 


round this majeſtical oak. Tt draws its fuſtenance 


from 
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from it, and its life depends on that of its bene- 
factor. Ye great ones of the earth, ye repreſent 
this oak ; refuſe not- your ſupport to the indigent 
that ſolicit it, ſuffer them to approach you, and to 
obtain from you ſufficient to relieve their weakneſs 
and neceſſities. 


Conſider this caterpillar thick-ſet with halt; ; the 


birds dare not touch it; notwithſtanding which, it 
ſerves them for food : by what means? a fly pierces 
the living caterpillar, She lays her eggs in his bo- 
dy. The caterpillar remains alive. The eggs 
hatch. The young ones grow at the expence of the 
caterpillar, and are afterwards changed into flies, 
which ſerve for ſuſtenance to the birds. 

There are continual wars betwixt animals ; but 
things are ſo wiſely combined, that the deſtruction 
of ſome of them occaſions the preſer vation of others, 
and the fecundity of the ſpecies is always propor- 
tionable to the dangers that threaten individuals. 

Proud man will ſay that all terreſtrial beings are 
created for him; but the faße-worm, which we 
nouriſh in ſpite of ourſelves, and the monſter that 
lives in obſcurity at the bottom of the ſea, evidently 
contradict this pretenſion, and overthrow it. This 
then is the matter of fact. Man has received reaſon, 
and by it he enjoys all the productions of the earth. 


CHAP. XVIL 


The transformations divers matters undergo, par- 
ticularly by the action of organical machines. 


A* L is metamorphoſis in the phyſical world. 
Forms are continually changing. The, n- 
tity of matter alone is invariable. 

The fame ſubſtance paſſes ſucceſſively into the 
three kingdoms. The ſame compoſition becomes 
724 by. 
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by turns a mineral, plant, inſect, reptile, fiſh, bird, 
quadruped, man. 

The organized machines are the principal agents 
of theſe transformations. They change or diſſolve 
all matters that enter within them, and that are ex- 
poſed to the action of their ſecret ſprings. They 
convert ſome into their own ſubſtance; others they 
evacuate under divers forms, which render theſe 
matters proper for entering into the compoſition of 
difterent bodies. 

Thus animals that multiply prodigioufly, as 
ſome ſpecies of inſets, have perhaps for their prin- 
cipal end that of metamorphoſing a conſiderable 
quantity of matter for the uſe of different com- 
pounds, . 
By that means the vileſt matters give birth to the 
richeſt productions; and from the boſom of putre- 
faction there iſſues the fineſt lower or the moſt ex- 
quiſite fruit. 

The AUTHOR of NaTURE has left nothing uſe- 
leſs. What is conſumed of the duſt of the ſtamina 
in the generation of plants, is very trifling, if com- 
pared with the quantity each flower furniſhes. WIS- 
DOM itſelf then has created the induſtrions bee, that 
makes uſe of the ſuperfluous part of this duſt with 
ſuch art and economy as could not be too much ad- 
mired in the moſt ſkilful geometricians. 

The earth enriches us every day with new pifts ; 
whereby the would at length be exhauſted, if what 
me ſupplies us with were not again reſtored to her. 

By a law which we do not pay a proper attention 
to, all organized bodies become uncompounded and 
inſenſibly change in the earth. Whilſt they ſuffer 
this kind of diſſolution, their moſt volatile parts paſs 
into the air, which tranſports them every where. 
So that animals are buried in the atmoſphere as well 
as in the earth and water; we may even doubt 


; whether 
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whether that portion which the air receives be not 
the molt conſiderable in bulk. | 

All theſe particles diſperſed here and there ſoon 
enter into new organical wholes, deſtined to the 
ſame revolutions as the former. And this circulation, 
which has ſubſiſted from the beginning of the world, 
will continue as long as it endures. 


7 VVV 
Oy Vegetable Oeconomy. 


I. 
Introduction. 


THERE isno ſource of phyſical relatiofis that is 

more abundant than the ceconomy of organized 
bodies. Let us caſt an eye on what it offers to us 
of the moſt eſſential or moſt intereſting nature. Our 
plan does not lead us to dive into a ſubject that ex- 
hauſts the ſagacity of a natural philoſopher. 


CHA FI. 
Of organical economy in general. 


O Rpganical Ox coNoMx, taken in the moſt exten - 
ſive ſenſe, is that ſyſtem of Jaws according to 
which the vital functions operate in organized bo- 
dies. 

Conſidered in a leſs general point of view, orga- 
nical ceconomy preſents us with two claſſes of Ob- 
jets. The firſt comprehends the frufure, arrange- 
ment, and exerciſe of the different parts of organized 

| 3 bodies. 


— 
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bodies. The ſecond comprizes the various effects 
that reſult from CI; nutrition, growth, 
Free,” „ &c. | 


E H A P. III. 
Nutrition A by their roots and leaves. © 


T HE plant vegetates, is nouriſhed, grows, and 
multiplies. 

The ſaline, unctuous, and ſubtile ſlime, which 
the water ſeparates from the coarſe earth, and keeps 
in a diſſolved ſtate, is the principal nutriment of 
plants. The different ſpecies of manure only con- 
tribute to the fertilizing of land, in proportion as 
they introduce into it a great quantity of a ſpongy 
powder or active falt. 

If a natural philoſopher ſucceeds in raiſing plants, 
and cauſing them to bear flowers and fruits in other 
matters than earth, for inſtance, in the powder. of 
rotten wood, deal ſaw-duſt, very fine ſand, moſs, 
cotton, paper, ſponges, &c. the reaſon is, becauſe 
ſeveral] of theſe matters either change inſenſibly in 
the ground, or actually contain earthy parts, or the 
water which moiſtens them is. itfelf charged with 


| theſe particles, which the organs extract, prepare, 


and aſſimilate. 8 
After having been admitted into the body of the 


root by the extremity of the Zbres, the nutritious 
Juice riſes into the /gneous fibres * from the trunk 
or ſtalk, and paſſes into the utrirles that alhere to 
them. It is there prepared and digeſted. It after- 
wards enters into the Proper veſſels, under the form 
of a coloured fluid, more or leſs thick, which we 


N It would be very proper to conſult the 10th Chap. of the 
third part. 


8 may 
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may conjecture to be with reſpect to the plant, what 
the chyle or blood is to the animal. Being filtred 
by finer or more winding pipes, it is at laſt conveyed 
to. all the parts, whereto it unites itſelf, and in- 
creaſes their bulk. | 

The extreme fineneſs of the canals for the /ap, 
which renders them in ſome meaſure capillary pipes, 


the action of the air on the elaſtic ſheaths of the air- 
vents, and the impreſſion of theſe laſt on the ligne - 


ous fibres they contain, or by which they are com- 
priſed, the heat that rarefies the ſap, and above all 
that which, by acting on the ſurface of the leaves, 
draws thither the ſuperfluous nutritious juice, and 
occaſions the evaporation of it, ſeem to be the prin- 
cipal cauſes of the aſcent of this fluid in plants. 

The quantity of nutriment which a plant derives 
from the earth is in proportion to the number and 
ſize of its leaves; the ſmaller or fewer in number 
the leaves are, the leſs it draws. 

The nutrition of vegetables is likewiſe effected 
immediately by their leaves, They do not only 
ſerve for raiſing the ſap, preparing it, and diſcharg- 
ing its ſuperfluity; they are moreover a kind of 


roots that pump from the air the juices they tianſmit 


to the neighbouring parts. | 

The dew, which riſes from the ground, is 
the principal foundation of this aerial nou- 
riſhment. The leaves preſent to it their inferior 
ſurface, which is always furniſhed with an infinite 
number of ſmall pipes that are always ready to ab- 
ſorb it. And that the leaves may receive no pre- 
judice in the exerciſe of this function, they are diſ- 
poſed with ſuch art on the ſtalk and branches, that 
thoſe that immediately precede do not cover ſuch as 
ſucceed them. Sometimes they are placed alter- 
nately on two oppoſite and parallel lines. Some- 


times they are diſtributed by pairs, that croſs cach 
F other 


2 
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other at right angles. Sometimes they are ranged 
on the angles of polygons circumſcribed on the 
branches, and ſo diſpoſed, that the angles of the in- 


ferior polygon correſpond with the ſides of the ſu- 


perior. At other times they aſcend the whole length 


of the ſtalk and branches on one or more parallel 
1 


— 


Ie ſceptics, who refuſe to acknowledge ends in 


the world, can you inform me why plants are diſ- 


poſed with ſo much art? You will perhaps object, 
that it is frankly alleged, that plants imbibe the 
dew by their inferior ſurface ? But what would you 
ſay, were a philoſopher to inform you, that among 
leaves exactly reſembling each other, and taken from 
the ſame tree, ſuch as have been ſteeped by their in- 


ferior ſurfaces in veſſels of water, have continued 


oreen for the ſpace of whole weeks, and even 
months; whilſt. thoſe that have been placed, by way 
of experiment, with their upper ſurface in the wa- 


ter, periſhed in a few days: 


Herbs that are always immerſed in the thickeſt 
beds of dew, and that grow much faſter than trees, 
have their leaves formed in ſuch a manner, that they 
pump in the moiſture nearly alike by both ſurfaces, 
ſometimes more copiouſly by the upper one. 

Obſerve laſtly, that the inferior ſurface of the 
leaves of trees is commonly leſs ſmooth and gloſſy 
and of a paler colour than the oppoſite ſurface. 


_ *F his remarkable difference between the two ſides 


of the leaf, ſafficiently indicates that they have dif- 
ferent uſes. 


CHAP. 


or NATURE. 
CHAP. IV. 


Direction ¶ the leaves, their returning, the f elding 
of the ftalk. 


BY a mechaniſm which is doubtleſs very ſimple, 
the root forces itſelf into the earth, the branches 
ſhoot out on each ſide, the leaves expoſe their ſupe- 
rior ſurface to the open air, and their inferior ſur- 
face to the earth, or the inner part of the plant. 

Sow a ſeed the contrary way ; you will obſerve 
the radicle and little ſtalk to bend backwards; the 
former in order to reach the earth, and the latter 
to gain the air. 

Keep a young ſtalk inclined; its extremity will 
grow upwards. 

Bend the branches of all ſorts of plants; cauſe the 
inferior ſurface of their leaves to turn towards the 
ſky ; you will ſoon perceive that all theſe leaves will 
turn back again, and reſume their former poſition ; 
which motion will be executed with a quickneſs pro- 
portioned to the heat of the ſun, or the ſuppleneſs - 
of the leaves. 

Sow different kinds of ſeeds in a cloſet or cellar : 
carry thither ſome ſmall 1wigs, having their extre- 
mity ſteeped in veſſels full of water. The leaves of 
the young plants and thoſe of the twigs, will incline 
their upper ſurface to the windows or air-holes, 

Conſider the leaves of divers ſpecies of herbaceous 
plants; of the mallou, for inſtance; you will re- 
mark that they follow the courſe of the ſun. In the 
morning you will ſee them preſent their upper ſur- 
face to the eaſt; towards the middle of the day this 
ſurface will face the ſouth ; ; in the evening it will be 
turned to the welt. At night or in rainy e 

theſe 
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theſe leaves will be horizontal, their inferior ſurface 
looking towards the earth. hs 

Trace likewiſe the leaves of the acacia; as ſoon as 
they are heated by the ſun, you will obſerve all 
their foliages dra together by their upper ſurface. 
They will then form a kind of gutter turned towards 
the ſun In the night or in moiſt weather, you will 
fee the foliage turned the contrary way, and can- 
tract themſelves by their inferior ſurface, They 
will then form a gutter that will face the earth. 

All theſe motions, which may be called ſponta- 
neous, ariſe no doubt from a pure mechanical cauſe, 
but which is hitherto. unknown to us. In endea- 
vouring to explain it, we may have recourſe to con- 
jecture that carries with it an air of probability, 

Suppoſe the veſſels of the upper ſurface of leaves, 
as well as thoſe of the ſtalk, to be analogous to the 
ſtrings of a bowel, which contract themſelves by 
heat. Imagine, on the contrary, that the veſſels of 
the inferior ſurface, and thoſe of the radicle, - are of 
the nature of threads of hemp, that contract by 
moiſture, and you will very happily account ſor 
theſe phznomena that now ſurpriſe you. | 

The tracheæ, whoſe outermoſt ſkin is fo elaſtic, 
ſeem very proper far producing the effect of the 
ftrings of a bowel. The ligneous fibres and utricles 
ſeem likewiſe equally well adapted to produce that 
of threads of hemp. Oi 


V. 
4 ftetch of the theory of the moi ions of the ſap. 


Des ſeek for circulation in plants; a8 they are 
more ſimple than animals, every thing in them 

is performed with leſs apparatus. | 
— * — 5 In 
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In the day-time the action of the heat on the 
leaves, draws to them in abundance the nutritious 
juice. The {ſmall excretory. veſſels, with which they 
are furniſhed, and that appear in the different forms 
of globules, pyramids, filaments, &c. ſeparate the 
more aqueous or groſs parts of the juice- that riſes 
trom the root. The air contained in the tracheæ 
or air-vents of the ſtalk and branches, by dilating it- 
ſelf more and more, preſſes the ligneous fibres, and 
by that means accelerates the courſe of the ſap, at 
the ſame time that it cauſes it to penetrate into the 
neighbouring parts. To. | 
When night approaches, the inferior ſurface of the 
leaves begins to perform one of its principal functions. 
The little mouths it is provided with open themſelves, 
and receive with avidity the vapours and exhala- 
tions that float in the atmoſphere. The air of the 
trachez is confined within them: their diameter is 
leſſened : the ligneous fibres being leſs preſſed, en- 
large themſelves, and admit the juices conveyed to 
them from the leaves. Theſe juices join themſelves 
to the reſidue of that which had ariſen in the day- 
time, and the whole maſs tends towards the roots. 
This ſeems to be exactly the mechaniſm to which 
the motion of the ſap may be reduced. You now. 
ſee more clearly the deſign of the direction of the 
leaves, and of their admirable reverting. The in- 
ferior ſurface being intended for imbibing the dew, 
ſhould face the earth, from whence this vapour riles, 
gradually at ſun-ſet. But when I ſay that the prin- 
cipal office of this ſurface, at leait in trees and. 
ſhrubs, is to. receive the dew, I would not pretend, 
to infer that the oppoſite- ſurface is abſolutely in- 
capable of it : that may perhaps abſorb vapours that 
are more rare. © | 
Experiments that are well made ſeem to prove, 


that the inferior ſurface of the leaves of trees ſerves . 
likewiſe 
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_ likewiſe for inſenſible perſpiration. Thoſe leaves in 
Which this ſurface was endued with a matter impe- 
netrable by water, drew in and tranſpired much 
leſs, in an equal time and with the ſame manage- 
ment, than leaves of the ſame ſize and likeneſs, whoſe 


inferior ſurface had not been endued with ſuch a 
varniſh. It ſeems to have reſulted from the ſame 
experiments, that there is but little perſpiration by 
the upper ſurface. We may thence infer that one 


of its principal functions is to ſerve for a ſhelter or 


— 5 to the lower ſurface; and that no doubt is 
the uſe of the natural and gloſſy varniſh obſervable 
on the ſaperior ſurface. All which agrees with the 


almoſt ſpontaneous motions and directions of the 


leaves, and with their ſymmetrical diſtribution round 
the ſtalks and branches. | 


CHAP. VI. 


„Aminen and es 


TH E plant being incloſed in miniature within the 


fruit or ſeed, is there encompaſſed with a quan- 
tity of flour, which, after being diluted by the wa- 


ter that has penetrated the incloſures, ferments by 
means of it, and furnifhes the germ with its firſt nou- 


riſnment. 
Being moiſtened by the delicate milk; in propor- 
tion to its weakneſs, it grows from day to day. In 


a ſhort time its coverings become incommodious: it 


endeavours to diveſt itſelf of them, and puſhes forth 
a little root, which proceeds to ſeek for more nou- 
riſhing juices in the earth. The little ſtalk appears 


in its turn. As it is deſtined to live in the air, it 


pierces the earth, and darts perpendicularly i into the 
aerial fluid, Sometimes it carries along with it the 


remains of the teguments that had enwrapped it in 
the 
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the germ ſtate; at other times it is accompanied by 
two leaves, which are very different from thoſe of a 
mature age; theſe are the /eminal leaves, whoſe 
principal uſe is probably to refine the ſap. 

Though it is diveſted of its ſwadling-clothes, if 
we may fo term them, the young plant is not there- 
fore at full liberty. It is not in a condition to be 
expoſed ſo early to the im preſſions of the air and ſun. 
All the parts remain for a ſhort” time folded together 
or laid cloſe on each other, nearly as they were 
when in the ſeed. But the root, by extending and 
ramifying itſelf more and more, conveys to the veſ- 
ſels a conſiderable. quantity of ſap, which ſoon opens 
all the organs, 

At its firſt appearance the plant is almoſt gelatinous. 
It aſſumes by little and little a greater degree of con- 
ſiſtence by the incorporation of the juices which 
flow to it from all parts. 

That part of the ſtalk next the root increaſes in 
bulk, extends itſelf, and hardens firſt of all. As 
the hardening augments, the extenſion diminiſhes. 
At length it intirely ceaſes in this part, and conti- 
nues in that which immediately follows. Such is 
the nature of the progreſſion obſerved in the whole 

lant. 
- Wood, whoſe hardneſs is ſometimes equal to that 
of ſtone, is formed of a ſucceſſion of concentric 
layers, that are detached every year from the inſide 
of the rind, and harden as they advance in age. 


* 


CHAP. VII. 
Multiplication by ſeed. Diſtinction of ſexe. 


V Egetables multiply by ſeed, ſhoots, and /iþs. 
The piſtil and famina are to plants what the 
organs of generation are to animals. The former 


incloſes 
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incloſes the ſeed: the fine powder of the latter fe- 
cundates it. 

Both ſexes are frequently united in the ſame ſub- 
je&t; and thoſe ſpecies where this union takes place 


2 are real hermaphrodites. - _ 
= Others bear the piſtil on one branch, and the ſta- 


mina on another. 
A third fort are, like the greater part of : animals, 
= diſtinct males and females. The former are fur- 
A / | niſhed with a piſtil, and. the latter with ſtamina, 
= | This is all we know that is leaſt doubtful with 
4 regard to the generation of plants. 42 
g When the ſtamina are cut off, the ſeed remains 


f unfruitful. 

AF / The ſame thing happens when any one that has 
Mi piſtils has not in its neighbourkood another provided 
3 with ſtamina. 

3 The piſtil is always ſo diſpoſed. as to be able to 


xeceive the duſt of the ſtamina. 
| Its top is perforated with holes proportioned to 
7 the diameter of the grains of this duſt, and its inſide 
3 [ is divided into ſeveral canals or trunks, whoſe dia- 
bo: | meter diminiſhes the nearer they approach to the 
2 At the baſe of the piſtil the ſeed is depo- 
ite 
2 | _ Every grain of duſt of the ſtamina is a box, —— 
=. in floats, in a kind of very thin vapour, an infinite 
i multitude of other very minute grains. 
This box opens. itſelf to the moiſture, and dif- 
charges a ſmall miſt of globules or grains. 
The ſhrinking of the trunks indicates that the 
7 containing globules do not reach to the bottom of 
1 the piſtil; but the contained globules or graius are 
1 ſet at liberty by the action of the moiſture which the 
5 trunk imbibes, which, by opening the little box 
that incloſes them, permits them by this means to 


. = penetrate to the ovary. | 
0 | 5 CHAP. 
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CHAP. VIII. 
En o . 


V/ Egenables multiply by PR They ouſh fe forth: 
from the circumference of their roots ſeveral 
ſuckers, which become plants themſelves, and pro- 
pagate their ſpecies in like manner. 

The branches and young fhoots may likewiſe be 
conſidered as really ingrafted, as we may ſay, on the 
principal'plant, making one body with it. 

The germs which are diſperſed within the plant, 
infold themſelves there without any ſenſible fecun- 
dation, and reach to the ſurface of the bark. They 
appear there in the form of a ſmall oblong and 
rounded body, compoſed of ſeveral parts, ranged in 
a very regular manner, and ſhaped like tubes, ſhells, 
&c, This little body is the bud, which, like the 
ſeed, incloſes the young plant under ſeveral cover- 
ings, all the parts of which are completed with 
abundance of art, 

The little ſtalk ſhoots forth: a ſimilar bud at its 
upper extremity. This bud opens, and produces a 
ſecond ſtalk, grafted on the firſt, which it length- 
ens. This new {talk produces a third; the third a 
fourth; and ſo on ſucceſſively. When the tree has 
attained its full growth, it is compoſed of a ſeries of 
ſmall trees, placed end to end. It is the ſame with 
reſpect to branches and boughs, all having one and 
the ſame life, and forming only one organical whole. 

Bulbous plants, inſtead of young ihoots, ſend 
forth ſuckers. I he bulb, which is formed of ſeveral 
membranes, or coats placed on each other, contains, 
in like manner as the ſeed and bud, a plant in mini- 
ature. The ſucker is a ſmall bulb that ſhoots our 
on the ſides of the * one, and which is de- 
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ſigned to ſucceed or replace it. Sometimes this re- 
placing is performed with ſuch quickneſs and cir- 


cumſtances as are very ſurpriſing. Whilſt the prin- 


cipal bulb is waſting, the ſucker thickens and ſpreads 
itſelf, and in a ſhort time becomes the principal 
— £1405; 

We may compare this bulb to a ſpecies of earth, 
that exhauſts itſelf in order to furniſh ſuitable juices 


to the young plant. It may alſo be looked upon as 


a placenta, that filtres and prepares the nutritious 
juice. 

The leaves of ſome herbaceous plants form ſ phe- 
rical maſſes that are pretty compact, and ſeem to 
perform the office of a bulb. 

The head.of a cabbage ſpends and waſtes itſelf i in 
order to contribute to the unfolding of the minute 
ſtalk it contains. Place one of theſe heads on a 
veſſel full of water, and it will exhibit to you the 
fame Phpnomens as the bulb of a flower. 


— 


C HA P. 
| Multiplication of /liþs, and grafti ng. 


* 
HE branches that bend ova from certain trees 
to the earth, take root there, and become them- 
ſelves young trees. 

Human induſtry carries this kind of multiplication 
to a much greater extent. By means thereof, a 
ſingle branch or root, divided into ſeveral parts, be- 
comes ſo many individual plants. What do I ſay? 
It can even cauſe a tree to be produced from the 
ſmalleſt ſhred of a leaf. Such is the multiplication 
from /iiþs, 

The organs eſſential to life being diſperſed 
throughout the whole body of the ſubject, the ſlip 
that is detached from it, and planted in the earth, 
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is of itſelf capable of forming new productions; it 
has every thing neceſſary for the unfolding of the 


radicles and buds. Thus a ſingle leaf takes root, 


and vegetates by its own ſtrength. 


There is another kind of multiplication that is 


very remarkable, which conſiſts in planting one or 
more ſlips, not in the earth, but in the trunk or 
branches of a living tree. This is grafting, the 
firſt.idea of which may perhaps have been owing to 
the accidental union of two branches or two fruits. 

The next cauſe of the union of the graft with its 
ſubjeR, is in the intercourſe of the ſap-veſſels with 
each other ; and this intercourſe depends ultimately 
on the relation of their parts, and particularly on 
that of their conliſtence, and the liquors contained 
in them. 

By the aſſiſtance of a graft the gardener cauſes the 
wild ſtock to produce the fineſt fruits, he gives 
youth to trees, and gathers plums from the almond- 
tree, and pears from the aſh. 


Filtration, and the preparation of the juices of 


the ſubject by the veſſels of the graft, occaſion theſe 
productions. The roll which is always formed at 
the inſertion, and is compoled by the interweaving 
of a prodigious number of fibres, ts one of the prin- 
cipal inſtruments of theſe preparations. The more 
or leſs perfect analogy of the juices proper to the 
Jubjef with thoſe that are peculiar to the graf?, fa- 
vours in a greater or leſs degree the unfolding of the 
latter. The nearer or more diſtant relation between 
the time in which the ſap in the ſubject continues, 
and that in which the graft has been accuſtomed ſo 
to do, contributes likewiſe more or leſs to the ſuc- 
ceſs of the operation. 
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CHAP. K. 


Regeneration of vegetable 3 


PHE body 5 the plant! is in a euutinun ſtate of 


motion. It always tends to produce, ſome- 
times either the bark, a bud, a root, &c. Make 
an inciſion in a tree; the wound will -cicatriſe. A 
greeniſh roll will in a ſhort time be ſeen at the top 


of the wound; - afterwards on the ſides, and at 


length towards the bottom. This roll is a new rind, 
which is about to cover the wood again, without 
uniting to it. Obſerve what paſſes with reſpect to 
this: you will perceive in it certain diſtin and glu- 
tinous nipples, and ſmall reddiſh ſpots diſperſed 
here and there, which you will find to be a growing 
bark. A matter that is partly tranſparent, whitiſh, 
and mucilaginous will ſeem to raiſe up this bark. 
All theſe glutinous ſubſtances will thicken, increaſe 
in length, and become ſtronger, and in a little time 
what was at firſt of a glewy nature will be herbaceous, 
cortical, and ligneous. The cicatrice will at length 
intirely cloſe itſelf, and reſtore the communication 
between all the veſſels. 
The wood does: not only differ from the bark by 
its denſity, but it has likewiſe organs that are not 
to be met with in the latter. It ſeems to be pecit- 
larly poſſeſſed of air-veſſels. When a new rind 
feems to convert itſelf into wood, this converſion is 
only in appearance. Nature does not create more 
air-veſlels than are ſuited to one intire plant, But a 
multitude. of fibres that are deſtined to become 
wood, pre-exiſt under the new rind, and unfold 
themſelves with it and by it, as we ſee the butterfly 
unfold itſelf in and by the caterpillar. Whilſt wood 


is nothing more then a mucilaginous drop, it is not 
| ON 
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on that account the Jeſs wood, than when, being 
transformed into a pillar, it is made to ſupport the 
enormous weight of an edifice. 1 

In the union of the graft with its ſubject, we 
likewiſe perceive a glutinous ſubſtance to ſpring from 
each of them, which ſpreads, ramifies, and is formed 
into a ball in both, becoming by degrees herbaceous, 
cortical, ligneous, and compoſes above the inſertion 
a roll which intirely covers it. 


” 


So that the whole body of the plant is furniſh'd 


with ſmall fibres on the inſide, which only wait for 
favourable circumſtances to : diſplay themſelves. 
Theſe circumſtances are a wound, an inciſion, or a 
ſimple ligature. Theſe fibres are the elements of 
corttcal or ligneous beds, which by ſpreading them- 
ſelves on all ſides, furniſh the neceſſary repairs. 


The wound, inciſion, and ligature occaſioning the 


nutritious juices to flow towards theſe inviſible 
fibres, expand them, and render them perceptible 
to us. | 

What theſe fibres perform in the regeneration of 
the bark or wood, the germs effect in the reproduc- 
tion of a branch or young ſhoot. The fibres of the 
bark or wood do not unite themſelves into bunches 
in order to compoſe a bud or branch in miniature. 
This branch is already completely formed in its 
germ, it there poſſeſſes the elements of all the beds 
whether cortical or ligneous, which it will hereafter 
exhibit under different proportions. We will treat 
more largely of the germs in the following parts; 


hitherto we have only ſlightly touched upon them. 
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PART VII. 
5 Of Animal Oeconomy. 
CHAP. I. 


The nerves. The ſpirits. 


| 78 E nerves, which extend themſelves into all 


parts from the brain, are diſtinguiſhed into 
ſeveral principal diviſions, that are more or leſs nu- 
merous, or more or leſs extended. 

Each diviſion reaches to the part for which it is 
deſtined, and whoſe ſtructure correſponds with the 
functions appointed for it to exerciſe, or with the 
ſenſation which the nerves of this diviſion neceſſarily 
occaſion in it. 

Feeling, ſight, hearing, taſte, and ſmell, are 
five kinds of ſenſes, which contain under them an 
almoſt infinite number of ſpecies. 


The ſhaking which the mediate or immediate im- 


preſſion of objects produces on the nerves, gives 
birth to thoſe different kinds of ſenſations, which 
may all be reduced to feeling, of which they are 
properly only modifications. 

The organs of the ſenfes, then, are the inſtru- 
ments of theſe modifications. The number, extent, 
and delicacy of the /en/es, conſtitute the degree of 
animal perfection. 

The nerves, which ſeem to reſemble the firings 
of a muſical inſtrument, are not ſtretched like them. 
Some animals are endued with an exquiſite ſenſa- 

tion, that are themſelves little otherwiſe than a 
| thick 
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thick jelly how then can we admit of elaſtic 5 


in this jelly? ? Whilſt the foetus is altogether * 
nous, it regulates at that time its members. 

what amazing ſwiftneſs then muſt the impreſſions of 
objects communicate themſelves to the ſoul! and 
with what wonderful celerity muſt the members 
obey the will! 


Thus we are led to ſuppoſe i in the nerves a very 


ſubtile and elaſtic fluid, whoſe motions, being ana- 


logous to thoſe of light or electrical fluid, produce 


all the phænomena of fight. | 

The animal ſpirits are this fluid, which the brain 
extracts and prepares, and continually conveys into 
the nerves, ond by the nerves into all parts; which 
it nouriſhes, moves, and animates. 


CHAP. I. 


- 


The muſcles. 


AN animal had in vain received ſenſes, by means 
of which it can diſtinguiſh between what is uſe- 
ful or hurtful to it, if it were not enabled to give it- 


ſelf any motion for the attaining the one and avoiding 


the other. It has therefore been furniſhed with or- 
gans that procure to it this faculty. Theſe organs 
are the mu/cles, which by the dilatation and contrac- 
tion, and by the lengthening and thortening of the 
fibres and veſſels that compole thein, communicate to 
all the parts the motions and exerciſe which are 
ſuited to the wants of the animal. 

It is evident from experiments, that the nerves 
contribute to the exerciſe of the muſcles. The ſpi- 
rits which they diſperſe therein, inſinuate them- 
jelves into all the velicles, dilate them, and by that 
means put the organ into action. 5 
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One property of the muſcular fibre (whoſe ef- 
fects are diverſified a thouſand ways, the cauſe of 
which will remain a long time concealed from us) 
is that, by virtue whereof it contracts itſelf on the 
touch of any body whatever; either ſolid or liquid. 
This is called irritability. By means of this, diffe- 
rent parts of the animal body continue to move after 
they have been ſeparated from their intire body; 
and the heart, when detached from the breaſt, per- 
forms a number of pulſations that ſurpriſe the be- 
holder, and which ceaſe as ſoon as Me bibod | in the 
cavity is evacua lated. 


CH A P. III. 
The en of nutrition, 


Fron that part which gives admittance to the 
food to that from whence iſſue the remains of 
the groſſer aliment, there is one continued canal, 
which is formed and winds differently in different 
parts of its extent. 

There are three hee parts diſtinguiſned in 
it, the &/ophgaus, the ſtomach, and the inteſtines. 

All theſe parts are formed of various membranes 
laid on each other, and which are themſelves compo- 
ſed of fibres differently interwoven. The muſcles, 
wherewith one or ſeveral of theſe membranes are 
furniſhed, impreſs divers motions on the organ, the 
principal of which, called the Periſtaltic motion, 
bruiſes the aliment, and forces it from place to place. 
Other membranes are provided with {mall tubes, 
which emit a diſſolvent juice that tends to augment 
the efficacy of this frituration. 

The &/oþhagus receives the groſſer nouriſhment, 
and tranſmits it to the fomacy, that prepares it: it 


afterwards paſſes into the inteſtines, where it under- 
| goes 


* 


goes new preparations. From thence it enters, 
under the form of a fluid, into ſome very ſmall veſ- 
ſels, that convey it to thoſe of circulation, where it 


Þ aſſumes the name of blood. 


Whilſt the moſt delicate part of the aliment is 
ſubject to all theſe preparations, the groſſer part is 


evacuated by different ways. Sometimes the animal 


diſcharges it as a /ediment of various thickneſs : 
ſometimes, being transformed into a ſubtile liquor, 
it is carried to the ſurface of the ſkin by an infinite 
number of very fine veſſels, whoſe exterior apertures 
are ſometiwes ſo very ſmall, that a grain of ſand is 
capable of covering ſeveral thouſands of them. 

Other veſſels, which, like them, communicate 
with the ſurface of the ſkin, pump in the vapours 
and exhalations that float in the air, and convey 
them into the blood. 


o 


H 


The organs of circulation. 


6 is that perpetual regular motion by 

which the blood is conveyed from a point inter- 
nally to the extremities, and flows back again from 
the extremities to the ſame point. 

The principal power of circulation, the point from 

whence the blood ſprings, is called the heart. 
It has two motions, one of contraction, or ole, 
by means of which it compreſſes and forces out the 
blood contained in its cavity, the other of dilatation, 
or diaſtole, by which it opens and receives the blood 
again, 

Two kinds of veſſels join to the heart; the arte- 
ries, which convey the blood to the extremities 
and the veins, which carry it back again from the 
extremities to the heart, 
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The arteries have, like the heart, their ſyſtole 
and diaſtole, and divide and ſubdivide themſelves, 
as do the veins, into an infinite number of branches 
and ramifications, which diminiſh in diameter in 
proportion to their diſtance from their origin, 

T he perpetual motion of circulation prevents the. 
corruption and extravaſation of the nutiritious fluid, 
rectifies it more and more, and-diſpoles it inſenſibly 
to renew the nature of the animal. I. 

The blood of the foetus, in its gelatinous ſtate, does 
not reſemble that of an adult. At this early time, 
the blood is only a whitiſh lymph. But the beating 
of the heart, by opening the veſſels more and more, 
admits more heterogeneous and colouring particles. 
The blood receives a yellowiſh tincture, and its co- 
lour heightening by degrees, at length becomes red. 


CHAP. V. 


The organs of reſpiration. 
A' R is neceſſary to the life of the animal, either 
by cooling the blood, which the motion. of cir- 

culation would otherwiſe heat too much ; or, by 
breaking the little clods, renders it more fluid; or, 
laſtly, it may give a greater degree of ſpringineſs to 
the fibres; or perhaps may produce all theſe effects 
at the ſame time. n 

Reſpiration is the operation by which that is per- 
formed. It comprehends two alternate motions; 
one of inſpiration, which gives admittance to the air 
within; the other, of ex/þiration, which expels it, 
filled with the vapours of the animal. 

The lungs are the principal inſtrument of reſpira- 
tion. They are principally formed of a collection of 
cartilaginous and elaſtic veſſels, which, after being 
divided and ſubdivided into a prodigious number of 
| branches, 
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branches, meet in different parts, which terminate 
_ themſelves at one or more common trunks, called 
tracheæ, or air- veſſels, whoſe aperture is on the out- 
fide of the body. . 

The ramification of the air-veſſels are Rey" 
with the veſſels of circulation, and accompany them 
in their paſſage through the lungs. 1 


CHAP, VI. 
Secretions. 


HE blood is that rich fund from whence nature 
derives that diverſity of materials ſhe employs 

with ſo much art in the conſtruction of her wonder- 
ful edifice, 

The blood, as i it goes from the heart, meets, here 
and there on its paſſage, with certain organical and 
as it were knotted maſſes, which it croſſes over, and 

in which it is deprived of part of its principles. 

It has been conjectured that thoſe maſſss were ſpe- 
cies of filtres, originally impregnated with the li- 
quor they are one time or other to ſeparate from the 
blood. They have been compared to thoſe ſtrips of 
cloth, whoſe extremity having been dipped in ſuch 
or ſuch a liquor, receive more peculiarly the tincture 
of that with which they were firſt - impregnated, 
This ſuppoſition, which carries with it ſo great an 
air of probability, has been invalidated by new ob- 
ſervations. It is now proved that the ſame organ 
ſeparates different liquors at different times, The 
bile is tranſparent and without bitterneſs in the chick 
of nine days, and the prolific liquor in its original 
tate is only a mere ſeroſity. 

We cannot yet penetrate the true mechaniſm of 
ſecretions : we can only faintly perceive that they 
may operate by a gradual diminution of the veſſels, 
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which proportions them to the ſmalneſs of the par- 
ticles or molecules that are to be ſeparated. They 
may likewiſe bear ſome affinity to the configuration 
of theſe different molecules, and likewiſe favour the | 


extraction of them by means of the ſlackening which 


their folds and various circumvolutions occaſion to 


the circulation. 


Thus it is, that by cauſing the aliment to paſs 


thro' an infinite number of ſtrainers, whoſe calibers 


are continually modified, nature is enabled to af/imi- 
fate it to the animal, and incorporate it into its 
fleſh. This is then neither chyle nor blood; it is a 
much more refined liquor, and known by the ene 
name of lymph. 
Wie cannot ſufficiently «dmire the prodigious ap- 
Paratus of the various veſſels which perform the ſe- 
cretions of different kinds. The kidneys, the liver, 
the pancreas, &c. are labyrinths in which the moſt 
conſummate anatomiſt is bewildered. The proper 
ſubſtance of theſe viſcera is properly ſpeaking neither 
. nor vaſculous. We have been greatly 
ivided in our opinions on this point, for want of 
having penetrated farther into theſe obſcure paths. 
A ſkilful academic, who has had the courage to go 
far into tkem, could only diſcover, to his great aſto- 
niſhment, an inconceivable maſs of white tubes, of 
an extreme minuteneſs, folded together in thouſands 
of different ways, which did not admit of any in- 
jection, tho? adhering to the bluod-veſſels, and being 
placed end to end by imagination, would have formed 
a Chain of ſeveral leagues 1 in length. T his is all that 
art has diſcovered in the ſecretory organs. But what 


a number of intereſting particulars do theſe minute 


hollow cylinders contain, which haveeſcaped our no- 

tice and inſtruments ! What varieties ſhould we not 

difcover in their ſtructure, functions, and exerciſe, 

Were we permitted to deſcend to the bottom of this 
. abyis 
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abyſs, which conceals from us one of the greateſt 
myſteries of nature! All the animal liquors are more 
or leſs mixed, and theſe ſmall tubes no doubt ſuffi- 
ciently diverſify themſelves to ſeparate the various 
molecules that muſt neceſſarily enter into the com- 
poſition of every liquor. What then muſt be the 
ſtructure and finenels of thoſe that filtre this ſo ſub- 
tile a fluid, which we have compared to æther or 
light, and whole operations are diverſified almoſt to 
infuity ! | 


CM APE»; 7 en 
Growth, 


T7 we knew how a ſingle fibre grows, we could 
tell how the animal grows ; for his whole body 


is only an aſſemblage of fibres differently formed and 


combined. 

Growth always operates by nutrition, 

The latter incorporates into the fibre molecules 
that are of an heterogeneous nature, which extend | it 
in every part. 

'T his kind of extenſion is termed the . 
But whillt this grows, it retains its own nature, 

and its eſſential functions do not change. 

The fibre then incorporates into itſelf the hetero- 
geneous molecules in a direct relation to its own na- 
ture, or particular conſtitution. 

Its ſtructure conſequently comprehends conditions, 
which of themſelves determine a//imilation. 


A fibre is not itſelf compoſed of other fibres; theſe . 


of ſtill other fibres: of which there would be no 
end. But the fibre is formed of molecules or ele- 
ments, whole nature, proportions, and arrangement 
reſpectively determine the HPecies of the fibre, and 
adapt it to ſuch or ſuch a function. 
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Thus the elements of the fibre ultimately effect 
aſſimilation, which, by uniting with the nutritious 
molecules, that have an afrnity with them, give 
them at the ſame time an arrangement relative to 
that which they have in the fibre. 

The extenſion of the fibre ſuppoſes that its ele- 
ments may change their reſpective poſition, that 
they may ſeparate more or leſs from each other; 
| bur this ſeparation has its bounds, and theſe bounds 
are thoſe of the growth. 


In proportion as the fibre grows, it acquires more 
ſolidity; for the number of incorporated molecules 
increaſes every day, ſince it only grows by the ſuc- 


ceflive incorporation of molecules of a foreign na- 
ture. 
The more the ſolidity augments, the more the 


ſuppleneſs or ductility diminiſhes, There are more 


molecules, more coherence, and more attraction 
under the ſame foldage. The fibre then tends to a 


ſtate of hardneſs, and the laſt term of its hardening 
is the laſt term of its growth. 


When therefore the fibre has SSI. its full 


growth, it is a little organized whole, compoſed of 
its elementary molecules, and of all ſuch as nutrition 
has incorporated with them during the time of their 
growth. 

If then we could ſeparate from the fibre all thoſe 
molecules which it has aſſimilated, we ſhould reſtore 
it to its primitive Nate, 

This may be applied to all organized bodies. 
They are, if we chuſe to term them ſo, net-work. 
A ſecret force impels the aliment into the meſnes. 
It increaſes them in bulk, and ſupplies them by little 
and little. It likewiſe inſinuates itſelf into the ele- 
ments of the ſolid maſs itſelf. The net-work 
ſtretches, thickens, and at length becomes hard. 

CHAP, 
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CHAT. VAIL 


The germs. 


Arr. ER natural philoſophy has undertaken to 
explain mechanically the formation of organized. 1 
bodies, it is loſt in the night of cenjectures, and it | 
became neceſſary for philoſophy to lend its light in 
order to aſſiſt it in difcovering the true origin of it. 
Without being a Morgagni, a Haller, or an Al- 
binus, we may very eaſily comprehend, that all the 
parts of an animal have ſuch direct, varied, and 
multiplied relations, ſuch ſtrict and indiſſoluble con- 
nexions between them, that they muſt neceſſarily 
have always co-exiſted together. The arteries im- 
ply veins; both of theſe imply nerves; the latter, the 
brain; this, the heart; and all of chem ſuppꝑoſe a. 
multitude of other Organs. | 
To aſſert that an animal is formed like a ſalt, or 
cryſtal, of the union of different molecules, which. | 
are collected by means of certain impulſes of rela- 1 
tion; to admit that the heart is formed before the 
brain; the latter before the nerves; in a word, to 1 
maintain, that the animal is faſhioned by appo/ition, 
is preferring Scuder: to Boſſuet, and romance to | 
hiſtory. 
Wiſe men, who are born to enlighten the world, 
| have claſhed with the moſt common rules of logick ;: 
1 they have judged of the time when the parts of an- 
animal began to exiſt, from that wherein they firſt. 
became viſible; and whatever they could not diſ- 
cern, had no exiſtence at all, 
In the germ of a chick there is at firſt perceived a 
5 vital point, whoſe conſtant motion agreeably attracts 
| the attention of the obſerver. The alternate and 
extremely ow contractions and dilatations of the 
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living point, ſufficiently indicate that it is the heart 
of the little animal. But this heart ſeems to be 
without any covering, and to be placed on the ont- 
ſide of the body. Inſtead of appearing in the form 
of a minute pyramidal maſs, it bears the reſemblance 
of a ſemicircle. The other viſcera afterwards appear 
ſucceſſively, and ſeem to range themſelves, after 
each other, round the living ſpeck. We cannot as 
yet diſcover any general folding ; all is tranſparent, 
or nearly ſo; and can only perceive by little and 
little thoſe teguments which are appointed to cover 
all the parts. 

From theſe flattering appearances it has been con- 
jectured that the animal is formed by appoſition, 
like a chemical vegetation. On this have been 
founded hypotheſes more» bold than ſolid. which 
private intereſt has ſupported, defended and propa- 

ated. 

But the philoſopher Joes not beſtow on nature his 
particular obſervations ; is not haſty in drawing con- 
ſequences from doubtful facts: but will ſee and re- 
examine, and is capable of ſo doing. The whole 
of this formation of the chick, which. ſome have 
taken a pleaſure in throwing a veil over, is merely 

a {mall decoration which deceives the eye, and which 
a great obſer ver has diſcloſed the myſtery of to our 

view. 

In its firſt beginnings the animal is almoſt intirely 
flad. It aſſumes by degrees the conſiſtence of a 
jelly. All the parts have. at that time ſituations, 
forms, and proportions that differ greatly from 
thoſe they will afterwards acquire. Their minute- 
neſs, ſoftneſs, and tranſparency, ſerve to ſtrengthen 
the illuſion. We perſuade ourſelves that a bowel 
is naked, becauſe the tranſparency of its coverings 
prerents our ſeeing them. We are ignorant of it, 
becauſe it is very much diſguiſed. We ſeek for it 
Where 
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where it iS not to be met with ; and do not find it 


where it is. And if the illuſion meets with any 


motive in the mind, or any prejudice that favours 
it, it takes place of reality, and nature's interpreter 


will be to it nothing more then a mere romancer. 
Would you have a ſhort and eaſy demonſtration 


of this ? When the lungs of. the chick are firſt per-- 


ceivable, their ſize is but the thouſandth part of an 
inch, 


it not endued with the moſt perfect tranſparency. 
The liver is much greater at its firſt appearance; its 


tranſparency alone renders it inviſible. It is the 
ſame with reſpect to the kidnies; whilſt they do not 
even appear to exiſt, they continue to ſeparate the 

urine, The heart forces the blood into the arteries 


ſooner than, we could imagine, and it can only. be 


perceived by the growth of the embryo, which is 


never more accelerated than at the very beginning. 


Many other facts concur with theſe to eſtabliſh. 


the pre-exiſtence of organical wholes. We are now 
ſenſible that many inſects multiply, like plants, by 
lips. We cut them into pieces, and each piece re- 
generates, and becomes a periect animal. Earth- 


worms are ranked in the number of thoſe inſects that 


are re- produced from their disjoined parts; and, 


being very large, the phenomena of their regenera- . 
tion is very perceptible. The piece that is cut off 


never acquires any growth; it always remains as the 
ſection left it; only it falls away in a greater or Jeſs. 


degree. But after ſome time there appears a very. 


ſmall whitiſh-pimple at its extremity, which increaſes 
by degrees in bulk and length. There are 1oon. 
diſcovered rings in them, which are at firft very 


ſmall and very cloſe, They ſpread themſelves in- 
G 6 leuſtbiy 
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| ſenſibly every way. One may perceive figmata * 


on their ſurface, and the tranſparency of their mem- 


branes admits us to penetrate their inſide, and there 


obſerve the circulation of the blood. New lungs, a 
new heart, a new ſtomach diſcloſe themſelves, and, 
with them, a number of other organs. This piece, 
which is newly produced, is extremely ſlender, and 
altogether diſproportioned to the part on which it 
grew. We may imagine that we ſee a worm grow-- 
ing, that is grafted at the end of this ſtump, en- 
deavouring to lengthen it. 'This little vermiform 
appendage unfolds itſelf lowly. At length it equals 
in thickneſs the piece from which it was cut, and 
exceeds it in length. It can no longer be diſtin- 
guiſhed from it but by its colour, which is ſome- 
what fainter than that of the latter, 

Here then is a new organical whole, which grows 
from an ancient one, and conſtitutes the fame body ; 


there is an animal flip that grows and expands itſelf 


on the ſtump of an animal, as a vegetable ſlip does 
on the trunk of a tree. Remark moreover, for this 
is very eſſential, that the fleſh of the piece cut off 
does not in the leaſt contribute to the formation of 
the part regenerated ; the ſtump only nouriſhes the 


- bud; it being the ſoil in which the latter vegetates. 


The part then that is re-produced paſſes thro” all 


the ſtates and all the degrees of growth, by which 


the intire animal itſelf had before paſſed. It has 
therefore probably the ſame origin : it is a real ani- 
mal, which pre-exiſted in a very minute form in the 
great animal that ſerved it for a matrix. 

The ſame things are obſerved in the regeneration 


of certain freſn- water worms; but they are the leſs 


perceptible, becauſe very ſmall, ſoft, and almoſt 
gelatinous. 


See part iii, Ch, 18. towards the end. 
. We 
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We have already fhewn * that the poly pus multi- 
plies naturally by ſhoots. It produces its young as a 
tree ſhoots forth its branches. There iſſue forth or 
may iſſue forth little buds from all the points of its 
ſurface. Theſe buds do not contain a polypus within 
them, as the vegetable bud contains a tree in mini- 
ature; they are themſelves polypi that have not 
yet made an end of unfolding themſelves. | 
Vegetable reproductions exhibit to us the ſame 
conſequences. If a tree be topped, that does not 
lengthep the trunk of it; but it ſends forth a mul- 
titude of buds, in each of which a little tree is com- 
priſed ; for the bud or branch that ſprings from it is 
a tree that is in ſome meaſure grafted on the trunk 
that nouriſhes it. | 
Every feed in like manner compriſes a plant in 
miniature. On a very light inſpection, we may 
eaſily diſcover the ſtalk, leaves, and root of this 
little plant, But the curious riſes much higher, and 
goes on to diſtinguiſh in a bulbous root or growing 
bud thoſe flowers that do not blow till the enſuing 
„ 1 
5 When the evolution commences in an organized 
whole, its form differs ſo prodigiouſly from that 
which it will afterwards aſſume, that we ſhould be 
apt to miſtake it, were we not to accompany it in 
all its progreſs. Obſerve how the parts of a plant 
are folded together, entwined, and concentred in 
the ſeed or bud. Is this that majeſtic tree which 
will ere long overſhadow a large ſpace of ground ? 
this the flower that will ſo gracefully diſplay itſelf ? 
this the fruit that will aſſume ſuch a round and re- 
gular figure ? You can now only perceive an unformed 
maſs of knotted filaments, and perhaps this little 


* Part iii. Ch. 13. 


9 


chaos 


134 THE CON TEMPLAT ION 


chaos may already contain in it a world, where all 


is organized and ſymmetrical. 
You have an hundred times ſeen frogs in their 


firſt ſtate, in which they have acquired the name of 
bull. heads. They appear at that time to conſiſt only 
of a large head and long tail. Such is the chick 
when it begins to expand itſelf. A very ſlender 
tail ſtretched in a ſtrait line is joined to a large head; 
and the tail contains all the rudiments of the com- 
poſition ; nay, is the very compoſition itſelf; and 
the tranſparent fluid in which it floats, conſtitutes 
the whole of thoſe ſoft parts with which it is after- 
wards covered. 

The ſame revolutions therefore, or ſuch as are 
analogous to thoſe which occaſion the heart of the 
chick to be transformed from its original ſemicircular 
ſhape to that of a pyramid, bring the chick itſelf to 
a ſtate of perfection. If we were permitted to pe- 
netrate to the foundation of the mechaniſm whereby 
theſe ſucceſſive changes are effected, what a great 
degree of preciſion and certainty would our know- 
lege of animal ceconomy acquire? We ſhould con- 
template in an egg the myſteries of the two king- 


doms. And how greatly would our admiration of 


that ADoRaBLE WisDoOM be increaſed, which by 
the ſimpleſt means ever attains the moſt noble end ? 


CHAP. IX. 


Continuation of the _ ſubje8. 


HUS the more we aſcend to the origin of orga- 
nized beings, the more we are perſuaded of their 


having pre- exiſted before their firſt appearance; not 


ſuch as they firſt appear to us, but more diſguiſed; 
and were it poſlible for us to trace them ſtill higher, 


we ſhould undoubtedly find them Qlill more dif- 
guiſed, 
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guiſed, and ſhould be at a loſs to conceive how they 
could afterwards acquire that firſt form under which 
they preſent themſelves to our view, when they be- 
gin to attract our notice, | e 

We can then form no idea of the Primitive ſtate 
of organized beings ; I mean that ſtate which I con- 
ceive to be given them by the hand of H1M who has 
ordained all things from the beginning. Facts lead 
us to admit of ſuch a pre-ordination ; but they do 
not diſcover to us the manner of it. The inſuffici- 
ency of all ſolutions that are purely mechanical, is a 
new motive for recurring to a pre-eltabliſhed ar- 
rangement. Wherefore ſhould we make vair and 
ridiculous efforts to forbear allowing of an ORDaiN- 
ING BEING? Muſt not /econd caujes always in the 
aggregate reſolve themſelves ultimately into the FI RS 
CavsE, the ſublime and conſolatory idea of which 
is ſo capable of ſatisfying and perfecting the heart 
and ſpirit? 

The forms of vegetables and animals, which are 
ſo elegantly varied, and that adorn the ſurface of 
our globe, are, in the ſyſtem of this admirable pre- 
ordination, only the laſt reſults of that multitude of 
ſucceſſive revolutions they have been liable to before 
their growth, and which perhaps commenced at 
their firſt creation. How great would be our aſto- 
niſhment, could we penetrate into theſe depths, and 
pry into the abyſs! We ſhould there diſcover a world 
very different from ours, whoſe ſtrange decorations 
would infinitely embarraſs us. A REAUMUR, a 
Jussigu, a LINNEUsSs, would there loſe themſelves, 
We ſhould there ſearch for our quadrupeds, birds, 
reptiles, inſects, &c. and inſtead of them only ſee 
figures ſurpriſingly defective, whoſe irregular and 
miſ-ſhapen appearances would leave us in doubt 
whether we really beheld a quadruped or a bird. It 
would be the ſame with reſpect to theſe figures as 
; With 
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with thoſe of optics, which we cannot arrive at a 
competent knowlege of but by rectifying them with 
a mirror; that is the principle of a diſintanglement, 
which rectifies forms, and renders them ſenſible to 
Us. 

This ſtate, in which we conceive all organized 
bodies to have been at firſt, is the germ ſtate, and 
we ſay that the germ contains in miniature all the 
parts of the future animal or vegetable. 

It does not then acquire organs which. it had not 
before; but thoſe organs, which did not hitherto 
appear, begin now to be viſible. 5 
Mee do not know the utmoſt limits of the diviſion 
ol matter; but we ſee that it has been divided in a 
prodigious degree. From the elephant to the mite, 
from the globe of the ſun to a globule of light, what 
_ an inconceivable multitude of intermediate degrees 
are there! This animaicule enjoys the light; it 
penetrates into its eye; it there traces the image of 
objects; how extremely minute muſt this image be! 
And how much more minute mult that of a globule 
of light be, when ſeveral thouſands and perhaps 
millions enter at the ſame time into'this eye ! 

But great and imall are nothing in themſelves, 
and have no reality but in our imagination. It is 
poſſible that all the germs of the ſame were originally 
Jointed or linked into each other, and that they are 
only unfolded from generation to generation, ac- 
cording. to that progreſſion which geometry en- 
deavours to aſſign them. 

This hypotheſis of jointing is one of the greateſt 
victories that the clear judgment has obtained over 
the ſenſes. The formidable calculations by which 
people attempt to combat it, only prove that we may 
continually add cyphers to units, and oppreſs the 
imagination with the weight of numbers. 

a But, 
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But, whilſt we heap together numbers, we do 

not increaſe facts, and nature herſelf ſeems to fur- 

niſh us with plain proofs of the jointing. That 

ſhews us the bony parts of one fœtus incloſed in 

another, an egg contained in another egg, a fruit 
in another fruit, a foetus in another fœtus, &c. 


Philoſophers, that are thoroughly convinced of : 
the pre-exiſtence of germs, have endeavoured: in 
ſome meaſure to ſooth the imagination, by inventing 


another hypotheſis, They have ſuppoſed that germs 
were univerſally diſperſed into all parts of our globe, 


into the air, water, and earth, and into the bodies 
of plant and animals, &c. but that they were only 


unfolded in the matrices appropriated for them, 80 
that in this hypotheſis of diſſemination, the germs of 


a given ſpecies cannot unfold themſelves but in the 


organized wholes of the ſame ſpecies ; they are the 
only ones that contain the conditions neceſſary to 
the unfolding. | TW 
Other bodies are properly only the receptacles of 
germs; they remain in them as long as theſe bodies 
ſubſiſt ; and quit them as ſoon as they are deſtroyed. 
According to this hypotheſis, then, germs muſt 
be inalterable. Their minuteneſs is ſuch as puts 
them out of the reach of ſuch cauſes as occaſion the 
diſſolution of other compounds; and this minuteneſs 
itſelf, when reduced to a calculation, would be like- 
wile very aſtoniſhing. Farther; how can inalterable 
germs unfold themſelves? There muſt in order to 
that be cauſes that act on and modify them? Why 
were not theſe cauſes enabled to act ſooner. There 
require, for the diſplaying of them, ſome concurrent 
circumſtances which are only to be met with in fe- 
cundation. Why cannot the germs of the peach- 
tree unfold themfelves in the plum-tree, which is 
very capable of nouriſhing a graſt of a peach-tree ? 
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— . 
Generation. The Chick. 


A #arren egg has a yolk as well as a fruitful egg. 
The houſewives have always ſufficiently known 
this; and it is notwithſtanding from this little fact, 
which is ſo well known, ſo little inquired into, tho? 
ſo worthy of it, that a ray of light has lately ſprung, 
which has greatly brightened the ſhades in which the 
great myſtery of generation is yet involved. 
' Thoſe adventurers that are ſo fond of gueſſing at 
nature, that invent theories before they have ob- 
ſerved her, and afterwards attempt to verify them 
by obfervations in which they ſtill ſee nothing but 
theſe theories; have theſe men of genius, I ſay, 
that are more ſyſtematical than obſerving, ſurmiſed 
that the yo of the egg was the inteſtine. of the 


chick? No; and if they had ſome ſlight perception 


of it, I am not certain whether the ſpirit of fyſtem 
would have permitted them to acknowlege the con- 
ſequences which flow from it. 

Beſtow your whole attention on this; you will 
then diſcover an important truth. A membrane 
cloaths the inſide of the yolk of the egg: And this 
membrane, which is only a continuation of that which 
cloaths the „lender inteſtine of the chick, is common 
to the ſtomach, pharynx, mouth, ſkin, and epi- 
dermis: Another membrane infolds the yolk ex- 


ternally, and this membrane is enly a continuation 
of that which covers the inteſtine; it nnites with 


the meſentery and peritoneum. The arterics and 
veins that gently move in the egg, derive their ori- 
in from the meſenteric arteries and veins of the 
embryo. The blood which circulates in the yolk 


receives the principle of its motion from the heart. 
; . | | The 
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The yolk then is eſſentially a dependence of the 


inteſtines of the embryo, and together with that 
compoſes one and the ſame organized whole. So 


that at its primary period, it is in ſome meaſure an 
animal with two bodies; the head, trunk, and ex- 
tremities, compoſe one of theſe bodies; the inteſ- 
tines and yolk the other. At the end of the incuba- 


tion, the ſecond body connects with the firſt, and 


both together form only one, 


But ſince the yolk exiſts in eggs that have not 


been fecundated, it neceſſarily follows that the germ 
exiſted before fecundation. This conſequence is 
ſelf-evident : you have lately ſeen that the yolk is an 
eſſential part of the chick : you have oblerved the 
ſtrict” communication between them. The chick 
then has never exiſted without it. The membranes 
and veſſels of the former are only a continuation of 
the membranes and veſſels of the latter. And what 


a number of other things are there which are com- 


mon to both, and which prove that they have never 


exiſted ſeparately! The chick then was altogether. 
intire in the egg before fecundation. It does not 


therefore owe its origin to the liquor furniſhed by 
the cock, but was ſketched in miniature in the egg, 
previous to the commerce betwixt the ſexes. Con- 
ſequently the germ belongs ſolely to the female. 
Snch is the grand concluſion which immediately 


flows from facts, and which cannot be invalidated 
without weakening the truth of them. This 1s 
what nature herſelf has revealed to an attentive ob- 
ſerver, who has been able to interrogate her in a 


manner agreeable to her. He did not rely on this 
anſwer, and his teſtimony is by fo much the leſs 
liable to ſuſpicion, Some obſervations that were 
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leſs exact induced him to incline towards epigeneiſm , 
and was merely by dint of proof brought back to 
evolution. But all that profeſs to ſeek after truth, 
are not actuated by the ſame zeal for it. After 
having eſtabliſhed a new ſyſtem at a vaſt expence, and 
_ difplayed all the reſources of art to ſupport and em- 
belliſh it, we can ſuffer ourſelves, thro' impatience, 
to ſee it vaniſh at the appearance of an inconſiderable 
fact, and, with it, all the glory we had promiſed 
ourſelves from it. A ſmall pebble came and ſtruck 
againſt the coloſſus, and overthrew it; becauſe his 
feet were made of earth, We ſhould undoubtedly 
endeavour to raiſe and ſtrengthen this Coloſſus. The 
graft unites itſelf to its ſubject, and forms only one 
body with it: the cock's ſpur may be grafted on 
His comb, and there give birth to organs which be- 
fore ſeemed not to exiſt. Pieces cut off from differ- 
ent polypus's, and placed end to end, likewiſe engraft 


themſelves into each other, and compoſe only one 


ſingle polypus. On ſimilar analogies, we may pre- 
tend, that the yolk, furniſhed by the hen, ingrafts 
itſelf with the germ that proceeds from the cock. 


We muſt then likewiſe deprive the obſtinate de- 


fenders of epigeneiſm of this reſource. . 

The yolk has its liquors, which are conveyed to 
it by the arteries belonging to it. They circulate, 
and without veins there is no circulation. But the 
arteries and veins of the yolk take their origin fron 
the meſenteric arteries and veins of the fœtus: the 
heart of this latter therefore is the principle of that 
circulation which is performed in the yolk. At the 
time of fecundation, the foetus does not weigh the 
hundredth part of a grain. The yolk at that time 


®* Epigeneiſn is the opinion of ſuch as do not admit of hre-formed 
germs, and aſſert, the animal is really engender:d part after part, 
from the union of diflerent molecules collected together by means 
of certain relations. | 
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weighs a dram. It has veſfels proportioned to its 
proper fize, Take off in your imagination an um- 1 
bilical artery of the fœtus; graft it on the broken 7 
end of that which united the yolk to the body of 
the hen: you would endeavour by means of a veſ- WW 
ſel that is not the ten thouſandth part of a pin in | 
diameter, to make the blood of the yolk circulate, 
whoſe artery is.the tenth part of a line in width ! 1 
On the other hand, you would engraft the canal of 1 
the yolk, which is the ſize of half a line, on an in- — 11 
teſtine that has not the thouſandth part of that di- 
ameter: as well might you attempt to put the ma- "> 
chine of Marli in motion, with.a ſtream of water an = 
inch broad! And beſides, what a multitude of cir- 1 
cumſtances muſt neceſſarily concur at the ſame in- 
ſtant to give ſuccels to ſuch a graft as you ſuppoſe *. * 
Quit then this monſtrous group of free ſuppoſi- "3 
tions, and ſuffer yourſelf to be guided by facts; *tis F 
in vain to reſiſt them: they will at length prevail 1 
over you. If the germ exiſted intire before fecun- 2 
dation, that which we ſtile generation is not the | 
ſame thing with it ; but is only the beginning of an = 
evolution, which will by degrees bring to open day { Il 
j 


| 
f 
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ſuch parts as were before hid in impenetrable. dark- 
neſs. = 1 
Evolution or the unfolding operates by nutrition: 5 
this you have ſeen . Nutrition „ qi circulation: if 
this you have alſo ſeen f. Laſtly, you have ſeen 
that the heart is the principle of circulation. 

Were there a circulation in the germ before fe- 
cundation, you will at leaſt acknowlege that it is 
not ſufficient to perform that total evolution which 
renders the germ viſible, and gives to all its parts 


kw 


* This was. communicated to me by M. De Haller after the 
publication of my conſideration on organized bodies. 
+ Chap. 7. of this part. 
1 Chap. 3. 4. of the ſame part. | ” 
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thoſe forms, proportions, and arrangement that cha- 
racteriſe the ſpecies. | . 

The germ therefore cannot be completely un- 
folded in an egg which has not been fecundated, 
and incubation would only accelerate its corruption. 
What does it then want to enable it to continue to 
grow? It has all the organs neceſſary for evolution. 
It has even already attained to a certain degree of 
growth, for eggs grow in young poulets; their ova- 
ries contain them of all ſizes. The germ grows 
there likewiſe. Why cannot it unfold itſelf more 
than it does? What ſecret force retains it within the 
limits of inviſibility ? 

Growth depends on the impulſion of the heart. 
A greater degree of growth, therefore, depends on 
a greater impulſion, This degree of impulſion, 
conſequently, is wanting in the heart of the germ 

that has not been fecundated. 
I is demonſtrates a certain reſiſtance in the parts 
of the germ. As it grows, this reſiſtance augments 
in proportion. Some reſiſt more than others; the 
bony parts, or ſuch as will hereafter become ſo, 
more than ety membranous, or thoſe that muſt al- 
ways remain ſo. 

The heart of the germ then hath need of a de- 
terminate ſtrength to ſurmount this reſiſtance. Its 
ſtrength is in its irritabiity, or in the power it has 
of contracting itſelf ſpontaneouſly on the touch of 
ſome liquid. Wherefore to augment the irritability 
of the heart, is to augment its impulſive force. 

Fecundation, without doubt, increaſes this force, 
and that can alone increaſe it; ſince it is only by the 
intervention of it that the germ paſſes over the nar- 
row limits that retained it in its firſt ſtate, 


See Chap, 2. near the concluſion. 
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The fecundating liquor then is a true fimulus, 
which, being conveyed to the heart of the germ, 
excites it in a powerful manner, and communicates 
to it a new activity. Herein conſiſts what we call 
conception, Motion being once impreſſed on the 
little mobile, or moving body, is there preſerved 
ſolely by the energy of its admirable mechaniſm. 
h!ut it is not ſufficient that the heart ſhould acquire 
a force ſufficient to ſurmount the reſiſtance of Hlids; 
it is likewiſe neceſſary that the fluid which it con- 
veys to them, and which ſhould nouriſh them, be 
proportionable to the exceeding fineneſs of the veſ- 
ſels. Such a blood as ours would not circulate in 
them. The blood of the embryo is at firſt a whitiſh 
liquor ; it grows yellow by degrees, and afterwards 
red. The more the impulſion of the heart dilates 
the veſſels, the more groſs, heterogeneous, and co- 
louring particles they admit. " 
The prolific liquor then is not a mere /{zmulus ; 
but is likewiſe a nutritious fluid appropriated to the 
extreme delicacy of the parts of the germ. It has 
already diſcharged the functions of nutritious fluid 
in the fecundating individual; has cauſed its comb, 


ſpurs, &c. to grow, and given ftrength to all his 


parts. You are acquainted with the degeneration of 
the caþon, and how much it differs from the cock. 

You will ſoon have other proofs that the prolific li- 
quor is the primary aliment of the germ. 

Being conveyed by the arteries to all the parts, it 
unites itſelf within a determinate relation to the na- 
ture of each. From thence proceeds growth, which 
we do not pay a ſufficient degree of attention to. 

It is not long before the chick loſes the form of a 
bull. head. Wings, thighs, legs, and feet, ſpring 


out from its long tail, Every. thing diſplays and is 


formed and diſpoled on a new model. The little 
animal, which before was ſtretched out in a ftrait 
line, 


* 
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line, becomes more and more curved, It is ſuc- 
ceſſively cloathed with muſcles, tendons, fleſh, and 
feathers, and! in ee or e days is a perfect 
chick. 


CHA P. Kl. 


continuation of the ſame ſubjee. The generation of 
| the mule, | 


I "N chick pre-exiſted i in the has, it is very pro- 

bable that the horſe pre-exiſted in the mare. This 
would be more than probable, if it could be de- 
monſtrated that the young of viviparous are incloſed 
in eggs; and that all the difference between vivipa- 
rous and oviÞarous may be reduced to this, that the 
former are hatched in the belly of their mother, and 
the latter after their iſſuing from it. 

On the two ſides. of viviparous females there is a 
body reſembling a bunch of grapes, whoſe berries 
are kinds of bladders full of a pretty limpid liquor. 
Theſe are the o e They communicate with the 
matrix by two canals which they call tubes. It is 
proved by obſervations made with certainty, that 
the prolific liquor penetrates into the matrix, and 
paſſes thro' the tubes into the ovaries. Thus fe- 
cundation is performed. Fœtus's have more than 
once been found in the ovary itſelf. Nay more, and 
which is a very important fact, there has been found 
in a veſicle of the ovary a complete fœtus ſketched in 
miniature. 

The veſicles of the ovary are not merely Hydatides 
or tumours full of water, as has been conjectured, 
but are litrle bodies highly organized, and real eggs, 
which after fecundation deſcend through the tubes 

into the matrix, and are there in ſome meaſure 
brooded on. In a ſhort time they ſend forth ſmall 
f roots, 
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roots, which convey the nouriſhment to the em- 
bryo. The ſuppleneſs of their membranes admits 
of their extending, and making way for the growth 
of the little animal they incloſe. It is true, the 
growing of eggs is not familiar to us; but the hiſtory 
of inſets furniſhes us with many examples of this 

kind. It even exhibits to us inſects that are at one 
time viviparous, and at another oviparous. The 
oung were in that cafe at firſt lodged in eggs; 
e the mother lays her eggs; and at another 
brings forth living young ones, which were hatched 


from theſe eggs whillt they were yet in the matrix. 


It is then not to be doubted that the young of the 
viviparous are originally contained in eggs. It is 
therefore the ſame with reſpect to the veſicles of the 
ovary, as the eggs of the hen; a germ pre-exiſts in 
them, but its fluidity and tranſparency conceals it 
from us; fecundation renders it viſible. 

But if an aſs cover a mare, there will be produced 
from this commerce an animal that will not properly 


be a horſe, but is known by the name of a mule. 


Nevertheleſs a horſe was delineated in miniature in 
the egg of the mare: how then was it transformed 
into a mule? Whence did it acquire theſe long ears 
and this fender tail ſo different from thoſe of the 
horſe? Diſſection increaſes the difficulty; that in- 
forms us that this kind of transformation does not 
only affect the exterior part of the animal, but the 
interior likewiſe. The voice of the mule is very 
like that of the aſs, and does not at all reſemble the 
neighing of a horſe. The organ of the aſs's voice is 
an inſtrument that is very much compounded. A 
drum of a ſingular ſtructure, lodged within the 
larynx, is the principal part of this inſtrument. 
This drum does not exiſt in the horſe, but is found 
in the mule. 
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L \ | | The liquor furniſhed by the male conſequently 
© 1 8 penetrates the germ, ſince it there produces ſuch 
EE great changes. It is then in affinity with the male, 
90 $ foraſmuch as it impreſſes on the germ different cha- 
1 racters of the latter. 
1 ; ! 77 But theſe relations of the prolific liquor with re- 
11 ſpect to the male that furniſhes it, muſt neceſſarily 
4 bl. =: depend on the organs that prepare it. We know 
1 their admirable compoſition. It cannot be admitted, 
. that this liquor, after having been moulded in the 
1 body of the male, is ſent from all parts of him to the 
1 organs of generation, as to a common repoſitory, 
1 there to repreſent the whole in miniature. It can- 
2 not arrive at this repoſitory except by the chanels of 


1 circulation. Therefore it muſt enter into the maſs 
1 . of blood; muſt have organs to ſeparate it again from 
"4 | it, and theſe organs muſt alſo be thoſe of generation. 

—_ There are then in theſe organs veſſels that ſeparate 
the molecules relative to different parts of the great 
whole. Theſe molecules are carried to the corre- 
ſponding parts of the germ, ſince theſe parts are mo- 
dified by the action of the prolific liquor. There- 
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\'$ fore it incorporates itſelf with the germ, and is the 

| firſt aliment of it, as I ſaid above. hs 

| The different ſyſtems of veſſels which prepare 
WE this liquor, repreſent, as I may ſay, in miniature, 
4 


different parts of the great animal. They are ſpe- 
cies of models in which different molecules are to be 
1 formed, or rather they are kinds of filtres, ſtrainers, 
N or wire-drawers, appropriated to molecules variouſly 
proportioned and formed. 

The organs of generation in the aſs have then a 
relation to his ears and larynx; for they prepare a 
liquor which modifies the ears and larynx of the 
Fg | little horſe incloſed in the egg. 5 
= If all be performed, if nothing is engendered, 
neither can the long ears and drum of rhe mule be 

i | engendered. 
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engendered. The prolific liquor creates nothing, 
but it may change what already exiſts. It does not 
engender the chick, which exiſted before fecunda- 
tion. 

Growth depends on nutrition; the latter, on in- 
corporation. At the ſame time that a part grows, it 
acquires ſolidity. An excels of growth in a part, 
then, ſuppoſes a ſuper-abundance of nutritious 
juices, or ſuch as are more active. The exceſſive 
growth which the ears of the horſe. acquire by the 
influence of the liquor of the aſs, indicates that this 


liquor contains more molecules appropriated to the 


unfolding of the ears than that of the horſe, or that 
the molecules of the firſt are more active than thoſe 
of the ſecond. 

If the prolific liquor incorporates with the germ, 
it ſhould contain in it ſuch molecules as are analo- 
gous to different parts of the germ; for we have 
ſeen, that incorporation ultimately reſults from the 
analogy there is between that which nouriſhes and 
that which is nouriſhed. This liquor ſhould like- 
wiſe bear a relation to the greater or leſs number of 
parts that are to be unfolded in each organ. There 
are more parts to be unfolded in the ears and la- 
rynx of the aſs than in thoſe of the horſe. The liquor 
of the firſt, when conveyed into the germ of the 
horſe, will therefore operate more on the ears and 
larynx than that of the-ſecond would have done. It 
will not there confine itſelf to a change of the pro- 
portions, but will change the forms alſo, and this 
change of forms may reſult from that of the propor- 
tions. Certain parts muſt be deſtined to grow more 
than others, and much more than ſuits with the ſpe- 
cies. The exceflive growth of ſome will occaſion 
preſſures in others that will change their form, di- 
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rection, polition, &c. Some will be diſpoſed to 
oſſify, others to continue ſoft, &c. 

Theſe are, properly ſpeaking, only ſimple modi- 
fications of what was already pre-formed. Do not 
imagine that the larynx of the mule is preciſely like 
that of the aſs; it is only an imitation of it; and 
that of the- horſe, which is likewiſe pretty much 
compounded, may contain parts, hitherto unknown, 
and which are capable of being modified in a certain 


relation to the larynx of the aſs. 


The extreme ſoftneſs, I ſhould rather ſay fluidity 
of the germ, renders every part of it extremely mo- 
difiable. Thoſe changes which you cannot con- 
ceive in an adult, depend here on the ſlighteſt 
cauſes, 

But if the fecundating liquor modifies the germ, 
this latter, in its turn, modifies the action of that 
liquor, By virtue of its organization, it tends to 
preſerve its primitive ſtate, reſiſts more or leſs every 
new arrangement, and never gives way without al- 
ways retaining ſomething of its primitive form, 

The mule is ferile; not that his generative or- 
gans are outwardly formed amiſs; but they are in- 
wardly ſo; and we cannot be acquainted with this 
defect of their inward conformation, but from the 
liquor which the mule furniſhes. It wants thoſe 
animalcules which abound in all prolific liquors. It 
has not then the qualities requiſite in theſe animal- 
cules; but is in the ſtate of infecund liquors, which 
are always without them. It is evident that they 
are not preciſely unfruitful becauſe they have not 
theſe animalcules, but they want theſe animalcules 
merely becauſe they are unfruitful. Theſe minute 
worms, which are made to act ſo conſiderable a part 
in generation, cannot be deemed the principal actors 
therem, ſince it has been demonſtrated that the germ 
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pre- exiſted intire in the female. The inſpection of 
a hen's egg alone is ſufficient to deſtroy this ſyſtem, 
and all thoſe that have been erected on the ſame 
foundation. But if theſe animalcules are not to be 
found in the liquor of the mule, that is a certain in- 
dication of ſome diſorder having happened to the 
generative organs of the horſe, and this diſorder is 
a natural conſequence of the commerce between the 
aſs and the mare. The liquor of the aſs, which 
may unfold ſo many other organs of the horſe, and 
which does unfold ſome to exceſs, cannot apparently 
unfold only in part thoſe on which the preſervation 
of the ſpecies depends. Various veſſels are oblite- 
rated, and this is the cafe with reſpect to the tail, 
which is but imperfectly developed. 

All prolific liquors do not alike fecundate all forts 
of germs. There is indeed a certain latitude here; 
but this latitude has its limits. It is with regard to 
this as with the analogy of grafts with their ſub- 


jects x. Too much diſparity between the ſpecies 
_ occaſions too much betwixt the liquors and the 


germs. The complete evolution of the generative 
organs requires no doubt more preciſion than that of 
the other organs, Such are the eternal barriers 
which the Au THOR of nature has fixed againſt the 
augmentation of the number of certain ſpecies. It 
ſeems, therefore, that we may conſider all thoſe as 
animals of the ſame ſpecies, from the commerce of 
which a middle kind of individuals that propagate 
are produced, 


® See Part vi. Chap. . 
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CHAP. EII. 


Continuation of the fame ſubject. The format ion of 
monſters. 


Application to vegetal bles. 


E VERY organical production, which has more 

or leſs parts than the ſpecies requires, or that 
has conſtructed them otherwiſe, is a monſter. The 
mule, which doth not engender, is therefore a 
monſter. 

The object of inquiry in a debrated diſpute was, 
whether certain monſters were ſuch originally or by 
accident ? | 

It is already very evident, that the mule is not a 
monſter from its origin, Monſters do not exhibit 
fo much conſtancy and uniformity. Does an egg of 
which the mule is formed offer itſelf in the ovary of 
the mare juſt at the inſtant in which the aſs fecundates 
it ? 

Two 8 fruits, or leaves graft themſelves 
accidentally, and afterwards compoſe but one and 
the ſame whole. Art performs other more extraor- 
dinary engraftings, in all of which there is nothing 
originally monſtrous. 

That which happens between two fruits that! in- 
graft chemſelves, or are ingrafted by force, may 
happen in the matrix between two eggs, or in an 
egg between two germs. Two fatus's that are 
united only by the ſpine, perfectly reſemble two 
fruits that are grafted by contact. An egg ſome- 

times contains two yolks; conſequently it then con- 

tains two germs. How eaſy a matter is it for them 
to ingraft themſelves together as they unfold ? We 
have 
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have ſeen a chicken with four feet, which wodoubty, 
edly proceeded from a like union. 

The germs, which are firſt fluid, and for a con- 
ſiderable time gelatinous, are very penetrable. If 
they come in contact, they will at leaſt mix together 
in part. Similar organs, which penetrate each other 
only moietively, will ſubſiſt in the other moiety. 
We ſee clearly this reciprocal penetration in a human 
fœtus having two heads on a ſingle body. This 
monſter was evidently formed of two moieties of 
the fœtus connected together. | 

If their fluid or gelatinous ſtate renders germs 
very penetrable, it favours with much greater rea- 
ſon their union by grafting, or that of ſome parts 
to each other, either of the ſame germ, or of two 
or more germs. The graft is united to its /ubzef? 
only by gelatinous or at leaſt by herbaceous fibres. 
Such fibres are proper for forming new productions, 
and for connecting and intermingling together. 
Two polypus's unite together much more eaſily than 
two rinds ; they are abundantly ſofter, 

Accidental grafts may give - birth to monſlers 
which we ſhould term inexplicable by this prin- 
ciple. But you have not forgot, that all organical 
parts have forms and ſituations in the germ which 
differ prodigiouſly from thoſe they will have in the 
unfolded fœtus. Recal ro mind the chick in its firſt 
form of bul/-head, its heart in that of a ſemicircle, 
and you wiil comprehend that thoſe conjunctions 
which appear impoſſible to you in the fœtus, ſy. 
be eaſily affected in the germ. 

The ana/ogy of parts likewiſe favours their union. 
This analogy reſults from that of the elements. 
Two membranes are more diſpoſed to unite than a 
membrane and a bone; and ſimilar parts of the ſame 
organ, than parts of different organs. 

H 4 Laſtly, 
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Laſtly, evolution is not uniform in all parts of 
the germ: they grow unequally, and this inequa- 
lity of growth may influence the effects of contact, 
preſſure, adheſion, &c. 

Thus a monſter-that is produced with ſuperfluous 
members, may derive them from a germ that has pe- 
riſhed, and of which only theſe members remained. 

We plainly fee how many cauſes may obliterate or 
deftroy ſuch or ſuch a part, and produce a monſter 
by defect. 

But all monſters by exceſs might not owe their 
origin to the union of two germs. Certain parts may 
grow exceſſively by the concurrence of particular 
circumſtances, and augment the number of ſimilar 
parts in the fame individual. A ſubject with 26 
ribs is really a monſter by exceſs. It has been 
proved, that ſupernumerary ribs are intirely owing to 
the unnatural developement of a bony appendage of 
the tranſverſe apophyſes of one of the vertebræ. 
'The cauſes which operate in the like unfoldings, 
act nearly as the liquor of the aſs on the ears and la- 
rynx of the horſe. 

As ſupernumerary ribs unfold themſelves, ſo two 
or three ribs unite themſelves into a ſingle one, and 
theſe kinds of caſes are not rare either in the vege- 
table or animal kingdom. Such parts as almoſt 
touch each other, are very apt to unite : two drops 
of jelly, and of the fame jelly, unite very eaſily. 

But ſome monſters propagate. A family is born 
with ſix fingers and fix toes. Such monſtrous parts 
as are propagated, bear an affinity with the organs 
of generation. Thoſe by exceſs, and which are 
propagated, ſuppoſe a relative exceſs in the fecun- 
dative organs. They muſt therefore ſeparatea greater 
number of molecules appropriated to the unfolding 
of fingers and toes, or ſuch molecules as are more 
active than is agreeable to the natural order. They 

operate 


8 Jo * 
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operate then more on the hands and feet of the 
germ ; and there produce changes, or an evolution 


analogous to that of the ſuperfluous ribs I have been: 
ſpeaking of. They alſo act on the correſponding- 


veſſels of the organs of generation of the germ; ny 

impreſs on them a diſpoſition to filtre more of theſe 
molecules; they - but if I undertake to dive ſtill 
deeper into this obſcure queſtion, I ſhall forget that 
I am not therein performing the office of a contem- 
plater of nature, which indeed I ſeem already to 
have too little attended to. 

The principles I have laid down concerning the 
generation of animals, are likewiſe applicable to that 
of plants. What the prolific liquor is to the former, 
the duft-of the ſtamina is to the latter. There is a 
wonderful analogy betwixt theſe two claſſes of or- 
ganiſed bodies; we ſhall in a ſhort time treat of it. 


The ſeed, which ſo nearly reſembles the egg, does 


therefore in all probability contain a germ, which 
exiſted in an inviſible manner before fecundation, 
and which makes it ſenſible to us. It appears firſt of 
all like a greeniſh or yellowiſh ſpeck. It has been 


thought that a grain of the ſtamina duſt. has been 


perceived in this ſpeck. The germs have on this ac-- 
count been placed in this duſt, and it has bien ſup 


poſed that they introduced themſelves into theTeeds,. 


which were deſtined to receive and nouriſh them. 
But can we diſcover the germ in the egg before fe- 
cundation ? Notwithſtanding which it pre- exiſts 
there. It is highly probable that it likewiſe pre-ex- 
iſts in the ſeed, and that irs minuteneſs, together 
with the traniparency and uniformity of its parts, 
conceals it from our fight. Will a philoſopher ar- 
gue, that becauſe a thing is invilible to us, it does 
not therefore exiſt ? 5 

An exact obſerver has taken a good method, to 
clear up the myſtery of the generation of plants. He 


H 5 has 
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has conſidered what has reſulted from the fecunda- 
tion of divers ſpecies, by the duſt of different ſpe- 
cies. He has ſeen mules that have been well de- 
ſeribed proceed from it. Theſe mules, when com- 


| bined with other ſpecies, have produced new ones. 


The reſemblances have always been in a direct pro- 
portion to the duſt. The changes and alterations 
have always been ſenſible. The female has had 


ſome ſuperiority. The privilege of fecundity has 


adhered more exactly to what came from her, than 


to that which proceeded from the male. Do not 
theſe curious obſervations themſelves indicate, that 
in vegetables, as well as in animals, the germ origi- 
nally belongs to the female ? 

The degeneratizn of different ſpecies has been ad- 
mitted on foundations which were not more ſolid. 
Some have gone farther, and have maintained that 
certain ſpecies really transformed - themſelves into 
others. Some have admitted the converſion of 
wheat into tares, oats into rye, &c. It has been 
pretended that experience has confirmed this con- 
verſion, and ſeveral profeſſed natural philoſophers 
have not been aſhamed to make thoſe experiments, 
the conſequences of which a ſound philoſophy would 
eaſily demonſtrate. "Theſe experiments then were 

made, and precautions carried to a degree of ſcru- 
puloufneſs, and the pretended metamorphoſis has 
mained amongſt the clafs of prejudices. 

If there be a ſource of degeneration properly ſo 
called in the ſpecies, it is certainly Fecundation. 
When the fine powder of a plant fecundates the 
ſeeds of another plant, there muſt reſult from thence 
mid ile beings, a ſpecies of mules. We have lately 
ſeen this. But would tares or rye, that ſhould owe 
their origin to a ſimilar cauſe, retain nothing of their 
primitive ſtate ? Examine with the greateſt attention 


the tares or rye which you judge to have proceeded 


from 
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from the degeneration of wheat or oats, and you 


will perceive nothing in them that can lead you in a 


direct manner to wheat or oats. And if you have 
recourſe to other ſources of degeneration, ſuch as 
to the nature of the ſoil, its moiſture or drynels, 
&c. it will eaſily demonſtrate to you the weakneſs 
of the like cauſes. Would you by this means change 
a pear-tree into an apple-tree ? Is it therefore be- 
cauſe wheat is an herb and not a tree, that its ſtruc- 
ture is the leſs eſſentially determined by it? Is it 


becauſe an herb has fewer veſlels that aſſimilate the 


nutritious juices ? 
But the ſoil, culture, and other particular eir- 
cumſtances, may influence the proportions and cer- 


tain qualities ſo as to render the ſpecies liable to be 


miſtaken. Here will be a dwarf, there a giant. 
Don't ſuffer yourſelf to be impoſed upon thereby; 
bring them both to a ſcrupulous examination, and 


you will be able to diſcover the ſpecies in the midſt 


of theſe deceitful appearances. The forms may 
likewiſe change, and diſguiſe the ſpecies ſtill more; 
redouble your attention, and you will perceive the 
diſguiſe. b _ is 

'The mule is barren ; but this is not a proof that 
all ſpecies of mules are ſo. There are mules amongſt 
birds that are ſaid to propagate. There may there- 
fore be found ſuch amongſt other animals, and par- 


_ ticularly amongſt vegetables. What we term ſpe- 


cies in theſe latter, is not original; in reſpect to theſe 


there are derived ſpecies, which by varying more 


and more from their ſource, and by combining, ex- 
hibit themſelves under aſpects that conceal their real 
origin. | | 
It is much to be wondered at, that naturaliſts 
have not made experiments of this kind on infects. 
It is to be preſumed they would not be unattended 
with ſucceſs. We are not ignorant that in ſuch a 
| =o: numerous 
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numerous claſs of minute animals as theſe, there ex- 
iſt ſome very amorous males. If, for example, 
we ſhould give a female of a different ſpecies to a 
male butterfly of the /i/k-worm kind, that ſhould be 
proportioned to him, it is probable that he would 
fecundate her, and the caterpillars produced there- 
from would undoubtedly furniſh us with ſome new 
and intereſting truths. The ſame thing might be 

_ attempted on ies, beatles, &c. * = l 
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PART VII. 


Of Animal Occonomy, 
Conſidered in Inſecbs. 


.C II. 
Introduction. 


H E ſketch I have lately drawn of animal œco- 
nomy, affords a ſlight idea of what conſtitutes 
the eſſence of life in moſt animals. We ſhall now 
treat of the principal varieties which the organization 
of different ſpecies preſents us with. Inſects, hither- 
to too little known, exhibit ſome ſingularities in this 
reſpect, to which we ſhall confine ourſelves by way 
of preference, in order to avoid ſuch details as might 
carry us to too great a length. 
We have already ſeen + in ſome meaſure the dif- 
ferent parts contained in the compoſition of theſe 


_ © Naturalifts call every inſect having four wings a Scarabæus or 
beetle, whoſe exterior ones, which are always cruſtaceous or ſcaly, 
ferve as a ſheath for the reſt, The may-bug is a Scaralæus. 

F Part iii. Ch. 17, 18, 19. 8 
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little machines: we will now contemplate their ex- 
erciſe and various effefts, We will be aware of the 
fecundity of the ſubject, and only take a view of it 
with regard to its more mY or eſſential particu» 
lars. 


CHAP. IL 
The principle of nerves. 


O PEN a filk-worm along the back; raiſe up the 
heart, || the inteſtinal bag, and all the parts that 


cover the ſpinal marrow, or Principal trunk of the 


nerves, Prick lightly the knots that divide them, 
and you will excite in the adjoining muſcles ſuch 
motions as will agreeably fix your attention. 


CHA F 10, 
Reſpiration. 


13 HE mechaniſm of reſpiration is likewiſe very 
4 obſcure in inſets. We only know that in them 
it differs greatly from that in thoſe animals which are 
moſt known to us. But we judge with greater cer- 
tainty concerning this difference by the compariſon 
of the organs, than by that of their exerciſe. 

It has been conjectured, from ſome ſpecious ex- 
periments, that the ſtigmata * were only employed 
in n/piration, and that ex/piration was effected 
through the pores of the ſkin. But experiments 
made with greater accuracy on caterpillars of every 
age, held under water, after having taken the pre- 
caution to expel the air from their external parts, 
have convinced us that theſe ſtigmata or apertures 


Part iii. Ch. 19. 
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ſerve 
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ferve equally for the purpoſes of inſpiration and ex- 
ſpiration. Exſpirations have offered to us nothing of 


a regular nature, but have appeared to depend prin- 
cipally on- the motions of the animal. | 
One of thoſe caterpillars, whoſe whole body had 
been plunged in water, excepting the two poſterior 
ſtigmata, has lived ſeveral days in a kind of lethargy, 


during which time the heart ſeemed to be abſolutely 


immoveable. _ _ 

When a drop of greaſy liquor is applied to one or 
ſeveral ſtigmata, the correſponding parts become 
paralytic. The interception of the air in one part 
is then here followed by that of the liquors or ſpi- 
rits. Will the trachez accompany the blood-veſ- 
fels in their whole courſe? Will they produce on 
theſe veſſels the ſame effect which it is ſuppoſed 
plants produce on their ligneous fibres? 

When we ſtop up all the ſtigmata, the inſect dies 
immediately. If we afterwards open them, we ſhall 
perceive the inſide to revive. The air which then 
penetrates the open orifices of the trachez, evidently 
produces this kind of reſurrection. 

The trachez or air-veſſels are divided and ſub- 
divided in a prodigious degree. May they not re- 
ſemble ſo many ſieves, which, by ſeparations ſuit- 
ably contrived, are capable of furniſhing to each 
part an air of a more or leſs ſubtile nature, as occa- 
fion requires. 

There are commonly reckoned to be nine ſtigmata 
on each ſide of the body: but ſometimes they are 
more in number, at others fewer. 

The fame inſect has ſome that are of greater or 

leſs importance to it, or whoſe functions are more 

or leſs neceſſary. 

In ſeveral ſpecies, the principal ſtigmata are placed 
behind; in others, at the head. 

1 | Inſtead 
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I nſtead of ſtiginata, they are pretty frequently ob- 
ſerved to have little tubes of different lengths. 


CHAP. IV. 
Girculation. 


HE circulation of the blood is performed in in- 
ſects with great regularity. We trace it, to uſe 
the expreſſion, by our ſight, in ſome ſpecies of long 
and tranſparent worms. We may ſee the heart, or 
principal artery, contract and dilate itſelf ſucceſſively 
in every part of its extent. It ſeems to be compoſed 
of a great number of little hearts, placed end to end, 
and that tranſmit the blood to each other. This is 
the very idea that a great obſerver has formed of it. 
But injection was not favourable : the grand artery 
ſubſiſted as before, and the little hearts diſappeared. 
Mean time it remains {till doubtful, whether this 
bowel is not as it were divided by a ſpecies of dia- 
Phragms or valves, which, by preventing the return 
of the blood, renders. the impulſe of the veſſel more 
efficacious. This is thought to be perceived in cer- 
tain ſpecies of worms whoſe body is very tranſparent, 
and that may be multiplied by flips. 90 
We are yet ignorant in what manner the blood is 
conveyed into the grand artery. Its principal rami- 
fications, and the canals analogous to veins, ' are 
equally unknown. 
We are only certain, that in many ſpecies, for 


| the moſt part of the creeping ſort, the principle of 


circulation is towards the hinder part, whereas in 
others it is towards the head. x 

It is very probable that the grand artery ſhoots 
forth, from both ſides of it, ſeveral branches that are 
inviſible by reaſon of their extreme fineneſs or tran- 


ſparency, and that diſtribute the blood to every part. 
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Other branches are without doubt connected with 
them, and conduct the reſidue of the blood to the 
principal trunk of yeins, which is imagined to be 
perceived on the oppoſite ſide of the heart. Never- 
theleſs we are in danger of being deceived when we 
would judge of what paſſes in inſects, from what is 
obſerved in animals t ſat are better known to us. It 
would perhaps be a more certain method for us to 
deviate from this path, and to relate matters barely 
as they are, if to imagine things were to be taken 
for reaſoning concerning them. 

The blood of inſects is a ſubtile liquor, tranſpa- 
rent, commonly without colour, and, tho” it be not 
in the leaſt inflammable, reſiſts, in ane ſpecies, a de- 
gree of cold ſuperior to that of our ſevereſt winters. 


CHAP. V. 


* Exception to a general eſteemed rule. 


| AR eminent philoſopher has laid down as a prin- 


ciple, that there is no real acid in an animal out 
of the prime vie, or inteſtinal canal. A caterpillar 
- which is remarkable for its form, and that feeds on 
willow-leaves, offers to us a liquor extremely acid, 
incloſed in a {mall bladder, placed underneath the 
celophagus, near the mouth. Certain organs even 
ſeparate a very ſharp acid from the blood of ants, 
which has been an object of the inquiries of an able 
chymiſt. 


CHAP. vl. 
The organs of generation, and 115 dependencies. 
T HE organs of generation, in moſt inſets, are 


1 at the extremity of the belly. That 
which 
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which characteriſes the male, conſiſts principally of 
one or two ſpecies of flaſby horns which are turned 


different ways, and are generally drawn within the 


body, but emitted from thence at the pleaſure of 


the inſect. 

The hind-part of divers males is alſo furniſhed 
with hooks, by means of which they faſten on that 
of the females, and overcome them. 

In the interior part are lodged different veil 
which are connected with the principal organ of ge- 
neration, and ſeparate the fecundating liquor from 
the maſs of blood. 


At the end of the aperture formed in the female 


for the purpoſe of intromiſſion, there is joined a 
kind of canal, which, in many inſets, ſends forth 
_ ſeveral branches, called tubes or ovaries, Theſe 


are ſpecies of very fine inteſtines, in which the eggs 
are ranged in a row, almoſt like the beads of a 
chaplet. 

The eggs neareſt the aperture are the largeſt, or 
in a more advanced ſtate. They gradually diminiſh 
according to their diſtance. At length ey be- 
come altogether inviſible. 

In the common paſſage where the ovaries termi- 
rate, there is inſerted, in ſome ſpecies, a very ſhort 
canal, which communicates with an oblong cavity, 
that is conſidered as analogous to the matrix. In 
this cavity the liquor of the male is depoſited. A 
celebrated obſerver affirms, that - this liquor after- 
wards penetrates into the common paſſage by the ca- 
nal of communication, and that & there fecundates 
the eggs at the very inſtant -in which they paſs be- 
fore the mouth of this canal, to be produced. 

Amongſt viviparous animals, the œconomy of 
the tubes changes. Sometimes the young are ranged 
in bunches. At others, they form a kind of 
cord — ſpirally, whoſe length, width, and 
thickneſs 
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thickneſs exactly correſpond in number to the length 
and thickneſs of the young that com poſes it. 

The young of ſome viviparous inſects, before they 
are brought forth, tear the membrane or ovary that 
incloſes them : they are, to uſe the expreſſion, on 
this account ſubject to a two-fold birth. 

The eggs of inſects are of two kinds: ſome are 
membrancus like thoſe of tortoiſes and reptiles: others 


are cruſtaceous, as are thoſe of birds. 


But whereas in large animals the ſpecies compri- 
ſed under theſe genera differ only from each other 
by a ſlender variety, amongſt inſets theſe varieties 


are ſo great, that one animal does not differ more 


from another, than one of their eggs does from 
another. : | 

Some of them are round, elliptical, lenticular, cy- 
lindrical, pyramidal, flat, &c. Some are quite 
ſmooth, others grooved or chanelled. In ſhort, 
what is more extraordinary, there are ſome eggs 
that grow after they are laid. We eaſily judge that 


they are intirely membranous. The ſuppleneſs of 


their membranes admits of their extenſion. They 
have pores that imbibe the juices of the plant where 
they are depoſited. Theſe are minute placenta that 
tranſmit the nouriſhment to the embryo. 


CHAP. VI. 
Varieties of generation. 


THX diſtinction of inſects into viviparous and 
oviparous does not only take place in ſpecies of 
different claſſes, but likewiſe in ſpecies of the ſame 
germs. There are ſome two-winged flies that are 
vi viparcus, and others that are oviparous. 


Add 
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Add to this, that ſome ſpecies are viviparous at. 
one time, and oviparous at another. The vine- 
Fretter furniſhes an example of this. 

All great animals that are known to us, are diſ- 
tinguiſhed into males and females, and propagate. 
the ſpecies by copulation, The ſame order prevails 
amongſt inſects; but all the ſpecies are not ſubject 
to it, and, of thoſe that are, ſeveral afford us ſome 
very remarkable ſingularities. | 

In divers ſpecies, the male is winged, and the fe- 
male not. The glow-worm, which is ſentenced to 
crawl during its whole life-time, is fecundated by 
an inſect having four wings. | 

Sometimes this ſtriking ſingularity is joined with 
others that are ſtill more ſurpriſing. Every where 
elſe we obſerve a certain proportion betwixt the male 
and female; here, this proportion vaniſhes intirely. 
The female is a coloſſus, on which the male walks 
as on a ſpacious ſpot. The ardour and agility of 
the male are exceſſive. He is almoſt in a continual 
motion. The female, on the contrary, moves but 
ſeldom, and that heavily. She even ſometimes 
ſpends the greateſt part of her life in the moſt perfect 
inactivity. In fine, the male is an inſect properly 
fo called *, his whole body is interſected by inciſions 
that are very conſpicuous : the female is a ſpherical 
or elliptical maſs, fixed to a branch, and that one 
would be apt to take for an excreſcence or gall-nut 
of this branch, You will imagine that I am ſpeaking 
of gall. inſects, whoſe name ſo well explains their de- 
ceitful appearances. They are found in great num- . 
bers on the branches of many trees and ſhrubs. 
They are greatly diverſified ; but always affect the 
form of ga!-nuts more or leſs round. They imbibe 
the juice of the tree by the ailiſtance of a little pump, 
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which they keep fixed to the bark. They lay ſome 
thouſands of eggs, which are piled up under the 
mothers belly, as they iſſue from it. When the 
whole number is laid, the gall-inſe& dies, and its 
carcaſe remains faltened to the branch. This is 


only a cod full of eggs, which one might till take 


tor a living gall-inſect, ſo ſmall an appearance of 
life is there in this ſtrange animal. The young are 
hatched in a ſhort time, when there immediately 
appears a multitude of very {mall animated mem- 
branes, either oval or circular, which are borne on 
ſix legs, and diſperſe themſelves on all ſides with a 
wonderful celerity. Would any one ever have con- 
jectured that inſects fo ſmall, flat, and active as 


| theſe ſhould one time or other ever confound them- 


ſelves with the gall-nuts ? 

Amongſt all animals diſtinguiſhed by ſexes, the 
male intromits. There is a ſpecies of fly very com- 
mon in our apartments, which is an exception to this 
ſo general a rule. It is the female of this that in- 
tromits, and the male that receives. 

Several of the ſpecies that live in ſociety, preſent 
us with three ſorts of individuals; to wit, males, fe- 
males, and neuters, or diane that remain al- 
ways deprived of ſex. This we obſerve in the re- 


publics of bees, waſps, and ants, We know that 


each ſwarm of bees has but one female, which bears 
the name of queen; the males, which are called 
drones, pretty often amount to four or five hundred ; 
the neuters, which are much more numerous, are 
fometimes forty or fifty thouſand in number. Theſe 
are the z/otes of the little Sparta: they are charged 
with all the labour. The queen and drone are 
wholly taken up in furniſhing the ſtate with citizens. 
But were theſe drones to be as amorous as the males 
of ſome ſpecies, the queen, placed in the midſt of a 
allo of ſuch males, would not have time ſufficient 
tO 
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to lay her eggs. It has therefore been ordained 
that the drones never court the queen, but that ſhe 
ſeeks for them, and excites them to fecundation by 
her allurements. Her fecundity ſurpaſſes her incon- 
tinence: ſhe is in a literal ſenſe the mother of all her 
people; ſhe lays in one year upwards of fifty thou- 
ſand eggs. She produces three ſorts of them, from 
whence are hatched three kinds of individuals of 
different ſhape. The neuters then conſtruct three 
ſorts of proportionable cells, deſtined to receive the 
eggs, and lodge the young to be hatched from 
them. 24 | | 

Divers ſpecies of inſets are real hermaphrodites : 
in each individual both ſexes are united: but he 
cannot fecundate himſelf ; and generation depends, 
in this caſe as elſewhere, on the concurrence of two 
individuals. Some of theſe hermaphrodites may be 
multiplied by //iþs : of one and the ſame earth-worm. 
ſeveral earth-worms may be made, by cutting them 
in pieces, and if the worms proceeding from this di- 
viſion ſhould afterwards couple, they would them- 
ſelves in ſome manner be fecundated, | 
Other inſects are hermaphrodites of a more ſingular 
nature; each individual is ſufficient for itſelf, and 
propagates without any commerce with another. We 
have the firſt example of this in the vine-fretter, 
that deſerves ſome ſhare of our attention. 


. 


The vine fretter. 


Y O U have very frequently ſeen little flies faſtened 
in great number to the upper extremities and 
leaves of plants, and twiſt them round in various 
forms: theſe are vine-fretrers, whoſe ſpecies are al- 
moſt as numerous as thoſe of vegetables, and whoſe 
+ remarkable 
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remarkable properties are multiplied in proportio 
to the attention we pay them. | 
They bring forth living young ones. Their 
births are eaſy to trace, there needs only good eyes, 
and a little patience, Take up a little one as ſoon 
as it is produced: incloſe it immediately in the molt 
perfect ſolitude, and in order to be the better aſſured 
of its virginity, carry yeur precautions to a degree 
of ſcrupulouſneſs; be with reſpect to it a more vigi- 
lant Argus than the fabulous one. When the little 
lecluſe has acquired a certain growth, it will begin 
to have young, and after ſome days you will find it 
in the midſt of a numerous family. | 
Make the ſame experiment on one of the indivi- 
duals of this family that you have tried on its chief: 
the new hermit will multiply like its father, and this 
ſecond generation brought up in ſolitude will not 
prove leſs fruitful than the firſt. 
Repeat the experiment from one generation to 
another; abate nothing of your cares, your precau- 
tions, and ſuſpicions; proceed, if your patience will 
permit you, to the ninth generation, and they will 
all preſent you with fecund virgins. | 
Alfter theſe experiments, ſo deciſive and reiterated, 
you are eaſily perſuaded that there is no diſtinction 
of ſex in vine-fretters. What indeed would be the 
uſe of ſuch a difference amongſt a people where all 
the individuals are conſtantly ſufficient for them- 
ſelves? Natural hiſtory is the beſt logick, becauſe it 
beſt teaches us to ſuſpend our judgment. Vine- 
fretters are really diſtinguiſhed by ſexes; there are 
males and females amongſt them, and their amours 
are the leaſt equivocal of any in the world. I do not 
know whether there are in nature any males more 
amorous than they. 731 „ FW 
What then is the uſe of coupling between inſets 


that multiply without its aſliffance,? Of what ſervice 
Shad” 7,75:51 g can 
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can an actual diſtinction of ſex be to real Androgy- 
nes ? The clearing up of this point depends on 
another great ſingularity afforded us by thele little 
animals. During the ſummer ſeaſon they are vivi- 
farous ; they all bring forth living young. To- 
wards the middle of autumn they become cvparous 
they all then lay real eggs, which are hatched at the 
return of the ſpring. The males begin to appear 
exactly at the time the females begin to lay. There 
is therefore a ſecret relation betwixt the appearance 
of the males and the laying of the females. There 
are always found, in the bodies of the females, 
eggs and young ready to be produced. The young 
then were originally incloſed in eggs. During the 
fine ſeaſon, they are hatched in the belly of their 
muiner, and are brought into the world alive, 
Plants at that time furniſh them with a proper nou- 
riſhment, which they fail not inſtantly to imbibe by 
the help of a very flender and ſometimes very long 
trunk. At the approach of cold weather, the young 
cannot unfold themſelves in the dam's belly, in or- 
der to their being produced alive: they remain ſhut 
up in their eggs, where they are preſerved the whole 
winter. Were they to be, hatched at the begin- 
ning of that ſeaſon, they would ſoon periſh for want 
of food. The developement depends ultimately on 
nutrition : vine-fretters that are produced alive, are 
more unfolded in the matrix than thoſe which are 
brought forth incloſed in eggs. The former then 
have received a nouriſhment in the matrix which 
the others were not able to obtain there. This 
nouriſhment was ſufficient to eff ectuate the intire 
opening of the germs. Had not coupling, then, for 
its primary end, the ſupplying the defect of this nou- 
riſhment in ſuch germs as were not to be hatched 
till after they had iſſued from the belly of their mo- 
ther ? 
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IN. 4, ther? We have ſhewn *, that the liquor of the male 
** is a nutritious fluid. This conjecture would be ve- 
rified by bringing up in ſolitude thoſe vine- fretters 
| that are appointed to lay, There conſequently re- 
main ſtill ſome curiousexperiments that may be made 
| on theſe inſects, notwithſtanding the great number 
that have been already tried. How greatly do theſe 
minute inſects merit our ſtudy ! It will always re- 
| FER main an inconteſtable truth, that the ſmalleſt ſub 
1 f jets in natural philoſophy are inexhauſtible. | 
1 5 | I have treated of ſome ſpecies of inſets, the males 
5 of which are winged, and the females not. This 
15 ſingularity is alſo to be met with amongſt vine · fret- 
1 ters: but they offer ſtill more to us with reſpect to 
this. Some of the males are winged, and others 
| ; remain their whole life-time without wings. There 
are likewiſe winged females, and other females that 
are always deprived of them. But this is not all : 
| the males, and particularly thoſe that are deſtitute 
of wings, are fo ſmall in compariſon of the females, 
| = that they are ſeen to walk upon them as a mite upon 
. fruit; to ſo great a degree has nature thought fit to 
| 1 a bound, with regard to theſe infects, in ſingularities 
7 | 1 | | of different kinds. * 
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1 £ CHAP. IX, 
| 8 Zoophytes, or plant animals. 


j | a 1 Aſk pardon for making uſe of this barbarous em- 
a 1 1. preſſion, which is not even philoſophical. 'I 
Bk would fam expreſs by a ſingle word thoſe properties 
Wh. 1 | Which are ſo remarkable, common to divers inſets, - 
. and that ſeem to bear a near reſemblance to plants. 
1 | . Animals that multiply like them, by flips and ſhoots, 
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aud that may be grafted, appear to be real *2cophytes | 
or þlant-animals. I know that they in fact are mere 
animals; but have more affinity with plants than 


thoſe animals have which are more generally known, 


and it is this kind of affinity which the word z00- 
. : phytes is intended to awaken in the mind. 


' * 


Ye phyſicians, who have dived into the ſecrets of 


- o 


-animal ceconomy-; ye anatomiſts, who have devoted 


your learned lucubrations to the ſtudy of the human 
body, did you ever ſuſpect there could exiſt animals 
vhoſe ſtructure fo nearly reſembled that of plants, 
as to grow like them from their ruins ? No, you did 
not ſuſpect it; and the more profound your anato- 
mical acquirements were, the more you would reſiſt 
embracing a conjecture that tended to ſhock them 
all. Being replete with models which the larger 
animals afforded you, in theſe models you had ex- 
hauſted your ideas of animality. And how, confiſt- 
ently with ſuch ideas, could you be induced to ima- 


gine the whole reproduction of a brain, a heart, a 
ſtomach, and of all the viſcera eſſential to life? 


Such a regeneration as this ſeem'd already extremely 
wonderful in the vegetable: and how widely did 
the organiſation of the animal appear to you to differ 


from that of the vegetable? How much did the 


organs of the former ſeem to you more compound- 
ed, more multiplied, more diverſe, more dependent, 
and more inſeparable from each other? How could 
vou then be able to gueſs at the exiſtence of an ani- 
mal, which exhibited neither brain, nor heart, nor 
arteries, nor veins, and that ſeem'd to be all ſto- 
mach and inteſtine, and whoſe legs or arms are like- 
wiſe ſo? Laſtly, how could you preſume to ſuppoſe 
the exiſtence of an animal that could be grafted like 
a plum-tree, and ſhifted as a glove, and that brings 
forth its young as a tree ſhoots forth branches? 
VoL. I. | I T'wo 
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Two thouſand years had elapſed. ſince the ſchools 
firſt began ene groping in the dark, ere 
the ſagacity of a ſingle obſerver drew out of obſcu- 
rity, by a happy adventure, all theſe excellent diſ- 
coveries. Art then joining with nature, fertilized 
it, and from this there ſprung forth new prodi- 


gies, which were {till more aſtoniſhing than thoſe of 


abulous times. And yet what are all theſe prodigies 
in compariſon of thoſe which ſucceeding ages will diſ- 


in the almoſt infinite variety of her productions 
How imperfect {till are thoſe inſtruments which have 
unveiled ſo many truths to us! What perfection may 
they not ſome time receive from the good fortune or 
ſkill of artiſts? We had hardly recovered from the 
profound aſtoniſhment the polypus with arms had 
ſtruck us with, before the cluſter polypus's appear, 


and preſent us with ſuch ex:raordinary phznomena, 


fo different from all that we were before acquainted 


language to expreſs them by. What then ought we 
to think of thoſe boaſting namenclators, or that they 
preſume to give us. for the /y/tem of nature? Me- 
thinks I ſee a ſcholar undertaking to compile an in- 
dex to a large folio volume; of which he has on! 

read the title, and firſt pages. And do we even poſ- 
ſeſs the firſt pages of the book of nature ? How many 


| paſages are there in it which we do not underſtand, 


* 


c 


and whoſe hidden ſenſe may probably contain ſome 
intereſting truths? I do not mean to cenſure the 


Priters of dictionaries; they endeavour to reduce 


our knowledge into order; but I may affirm, that 
conſidered ſimply they will never make any great 
diſcoveries. I may alſo venture to aſſert, that I 
ſhould have a greater eſteem for a good treatiſe on a 
ſingle inſect, than for a whole inſectological dicti- 

3 dohnary: 


with, that we could not even find proper terms in 
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real advantages for the ſake of this convenience. 


them in which an obſerver might not be altogether 


the polypus; read the excellent Memoirs on Inſects, 


meanneſs of the architect. 
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onary: becauſe definitions and diviſions are not hiſ- 
tory; and people too eaſily perſuade themſelves that 
they underſtand hiſtory, when they only know in 
the groſs the perſons it conſiſts of. It were better 
to be acquainted with the manner of their compoſi- 
tion, and what they are doing. Our claſſes and ge- 
nera will be often put out of courſe by ne beings, 5 
which we know not where to fix, becauſe we ſuffer = 


ourſelves to be too haſty in making diſtributions. IF 5 3 
all is ſhadowed over in the phylical world, our par- = 


titions which are ſo abridged cannot be very natural; 
they are only convenient, and we often ſacrifice more 


The AUTHOR of nature has ſtamped the ſeal of his 
infinity on his leaſt productions: there is not one of 


uſefully employed. How then does it come to paſs | I 
that there are ſo many obſervers, that are fo hardy as 4 
to graſp at once ſo many branches of natural hiſtory.? ol 
One branch only were too much; what do I fay, a ä 
fingle ſprig. Meditate on the admirable hiſtory of i 


and compare the uſefulneſs of theſe works with that 
of the moſt pompous nomenclators. Which of theſe 
works would you rather wiſh to be the author of, 
and which of them ſeem to imply the moſt ſagacity, 
genius, invention, and to contribute moſt to the pro- 
greſs of anatomy and philoſophy ? I think we ſhould. 
be leſs eager to compile a catalogue of our attain- 
ments, than to augment them. Let us collect the 
materials, before we think of erecting the temple of 
nature; ſhe. would refuſe to inhabit it; it would 
bear no proportion to her. greatneſs, but only to the \Y 


1 


$15 7 2p CHAP. 


if 
* s e wt nc edt m_—— min * . I ny - N 


, 
* : # 
7 * "Me 8 1 
F 3 2 bs 8 4 


* 


172 Tur CON ENU AH o 
A FE. X. 


Aud ehe ter, or plant. animale that feet 
| Freſb-water WOrmy. 


Or. F the zoophytes, ſome have feet or aber, 
others not. We will firſt of all treat of mo 


latter ſort: 

We have already taken a flight ſurvey of the re- 
generation of the earth - worm; we ſhall not reſume 
that fubjet, Other wonders beſ peak our attention, 
which are more in number. We only regret that 
we are obliged to treat of them in too curſory « 
Manner. 

The ſlime which covers the bottom of ponds and 
marſhes, may almoſt be deemed a reſpectable thing: 
there the GREAT BRING has not diſdained to aſ- 


ſemble the traces of his power and wiſdom. He has 


connected the exiſtence of this vile matter with that 
of different ſpecies of worms that are deſtined to live 
in and feed upon it, and that will one time or other 


preſent us with the intereſting ſight of a new re- 


ꝓroduction, which we ſhall never think we can ſuf-. 
ficiently admire, and ſhall therefore wonder at it in 
proportion as our underſtanding is enlightencd. 

All theſe worms are long and fender. They are 
not unlike the freble ſtring of a violin: we might 
even call them by that name. Their -body is formed 
of the ſucceſſion of a great number of little rings, 
which decreaſe gradually as they approach the ex- 
tremities. They are very ſoft; their: head,: which 
terminates in a blunt point, is fuſceptible of various 


motions. It contracts, dilates, lengthens, and 
| Jhortens itſelf at the pleaſure of the inſect. The 


mouth is furniſhed with a muſcle that directs the 


functions of it, and whoſe exerciſe is pretty per- 
ceivable. 
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| ceivable. The anus, which is placed at the oppo- 
fite extremity, is a little oblong aperture, bordered 
with an analogous muſcle, but which is Teſs apparent. 
The whole ſkin is ſo tranſparent, as to admit of its 
being inſpected within, and we may congratulate 
ourſelves: on this circamftance, fince it affords us 
a great ſpectacle. The polypus; which is fo much 
and ſo deſervedly celebrated, exhibits nothing that 
has the appearance of viſcera, All its fubſtance,. 


which is: extremely tranſparent, feems to be com- 


poſed only of a maſs of ſmall fimilar ſeeds. Our fddie- 


firings are minute beings, quite differently orga- 


niſed, and the apparatus of the vifcera, which the 
microſcope diſcovers to us, ſeems to advance them far 


4 


above the polypus in the ſcale of animality. 


veſſel that goes in a winding direction from the hea 


A lon 


to the tail, is what chiefly ſtrikes the eye of the ob- 
ler ver; which he can hardly diſengage it from be- 


holding. By its regular and alternate motions, he | 
will ſoon know it to be the heart or grand artery. 


The liquor, that circulates in theſe winding paſ- 


ſages, is limpid. It is perceived from the pulfations - 


it excites in every part of the artery compriſed be- 
twixt two of the rings. One would be apt to ima - 


gine each of theſe portions to be a real heart, and that 
every artery was a chain of little hearts, placed end 
to end, and that force the blood from one part to 


another. It is ſeen to run with a uniform motion 


through all theſe little hearts, and riſes in this- 
manner as by ſo many ladders from the tail to 


the head,. near which it finally diſappears. In differ- 
ent parts of the artery are diſcovered delicate rami- 
fications of veſſels, which may be taken for veins, 
there being perceived no pulſation in them. Be- 
neath and along the artery there is a canal; whoſe di- 
ameter varies at different points of its extent. It is 


the. inteſtinal duct, which- comprehends the œſo- 
Ele bo phagus, . 
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phagus, ſtomach, and inteſtines. The aliment is 
there ſeen to digeſt before the eyes of the obſerver: 
he follows it in its paſſage: ſees it deſcend from the 
mouth towards the anus, and paſs thro every part 
of the canal compriſed between theſe two extremi- 
ties. Sometimes he obſerves it to be in a retrograde 
motion, and at others it appears to be ſtationary. 

He diſcerns but my reader has already formed a 
85 pretty extenſive idea of the ſtructure of theſe worms, 
and is aſtoniſhed that machines ſo compounded as 
theſe can be taken to pieces without injuring, their 
c2conomy thereby. 

That ſuffers not in any reſpect on that account. 
Strictly ſpeaking, it affects theſe inſets no more, 
than being divided in the midſt of the body. Each 
half not only continues to live and move; but that 
which had no head preſently forms another, and we 
may clearly perceive a new tail ſpring forth in that 
part which was deſtitute of one. In leſs than three 
days the two moieties become two. complete worms, 
and need only to acquire the ſame degree of length 
as the former. 

It is more extraordinary for fourths, eighths, and 
ſixteenth parts of our worms to affume a head and 
tail: this is ſo ſpeedily effected, that in a few days 
all theſe fragments are ſo many perfect inſects, and 
after a few weeks attain to the ſame length as the 
intire worm. New rings and new viſcera unfold 
themſelves, the parties re- produced differ in no reſpect 
from the antient ones. Thus the machine is formed 
anew by its own ſtrength; and the ſection, which. 
might be a means of deſtroying them, ſerves only to 
make them conſpicuous. 

I have not yet ſufficiently treated of this particu- 
lar; is there any need to apprehend want of credit 
on my affirmation, after ſo many wonders of this 


kind which natural hiſtory laviſhly affords us? The 
ſix- 


. 
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fix-and-twentieth parts of worms, to wit, perfect 
atoms, are able to re- integrate themſelves extremely 


well, and in the ſpace of ſome months are found to 


be worms of ſeveral inches in length. In theſe liv- 
ing atoms, as well as in the moſt conſiderable frag- 
ments, the circulation ſeems to be performed with 


the ſame regularity as in the whole worm, Each 


atom has its little heart, and we may pretty clearly 
rceive that this little heart! is no other than a very 


ſmall portion of the ground artery of the worm, 


whereof the atom was before a part. 0 
We may weary ourſelves in cutting the head off 


the ſame individual: we ſhall have the ſame taſk to 


repeat continually, becauſe there always ſhoots forth 
2 new one. We may even cauſe ſeveral to iſſue at the 
fame time, each of which ſhall have their e 
functions. 


There is another ſpecies of theſe Worms, amongſt | 


which the property of becoming again intire is con- 
fined in very remarkable bounds. - It forms a head 
or tail in the middle; but if it be cut into three or 
four parts, the intermediate ones puſh forth a tail 
where a head fhou}d have been produced. This ſu- 
pernumerary tail, which is well organiſed, and in no 
reſpect deficient, cannot perform the office of a head, 
and the unhappy inſect is condemned to periſh with 
hunger. 


C HAP. AL. 
Cluſter pelypus . 


LE into this rivulet, whoſe bottom is covered 
with broken pieces of plants : what do you per- 
ceive upon them? Spots of mouldineſs; do not 
miſtake : this mouldineſs is not what it appears to 
be : and you already _— to ſuſpect ſo: you think 
that 
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that you greatly ennoble them by advancing them to- 
the rank of vegetables: you conjecture they are 
plants in miniature, that have their flowers and ſeeds, 
and plume yourſelf on being able to judge of theſe 
mouldineſſes in a different manner from the vulgar. 
Take a magnifying glaſs: what do you diſcover? 
Some very pretty noſegays, all the flowers of which 
are in bells. Each bell is ſupported by a ſmall ſtalk, 
which is implanted in a common one; you now na- 
longer doubt of the truth of your conjecture, and 
cannot be perſuaded to quit this microſcopic par- 
terre. You have not, however, ſufficiently obſer- 
ved it. Look ſtedfaſtly on the aperture of one of theſe 
bells: you will there perceive with ſurpriſe a very 
rapid motion, which you cannot be weary of con- 
templating, and which you compare to that of a 
mill. This motion excites little currents in the wa- 
ter, which convey towards the bell a: multitude. - 
of corpuſcles, which it ſwallows up and are there 
diſſolved. You begin to doubt whether theſe bells 
are real flowers, and the motions of the ſtalks, 
which appear to be ſpontaneous, increaſe. your ſuſ- 
picions the more. Continue your obſervations: na- 
ture herſelf will teach you what you ought to think 
of this ſingular production, and will furniſh you 
with freſh motives for admiring the fecundity of her 
ways. That is a bell which detaches itſelf from the 
cluſter, and that floats along in order to fix itſelf to 
ſome ſupport. Follow it. A ſhort pedicle iſſues 
from its extremity : and the bell faſtens itſelf by the 
end of this pedicle, It lengthens and becomes a 
little ſtalk. It is no longer a noſegay you are be- 
holding, tis a ſingle flower. Redouble your atten- 
tion; you are juſt arrived at the molt intereſting. 
moment of inſpection. The flower is cloſed, has 
loſt its form of a bell, and aſſumed that of a bud. 
You perhaps ſuſpect that-this bud is —— = 
2 a led. 


e 
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x ſeed that has ſucceeded to the flower: for you are 
loth to give up your firſt conjecture. Do not loſe 
ſight of this bud: it is now divided by degrees ac- | 
þ- eording to its length, and the ſtalk is at. preſent ſup- ER 
7 plied with two buds, leſs than the firſt. Examine -M 
bat paſſes in both of them. They widen them-- : j 
ſelves inſenſibly, and you perceive a motion at the” | -Þ 
| edge of the opening, which increaſes in ſwiftneſs in | 4 
Proportion as the bud unfolds itſelf. The mill ap- 3 
pPears again, and the two-buds have aſſumed the form a 4 


3 of a bell. Can a fruit, which changes into flowers, be 4 
> a real fruit? Can ſuch flowers, whole inſide is ani- 3 
* mated, and that {wallow little inſects, be real flow- 2 1 
ers? Suſpend your obſervations, and repeat them a 2 
few hours hence. Your flowers are cloſed up as the 2 
E firſt was; you eaſily gneſs that they will ſeparate ' 4 
1 themſelves as before, afterwards open, and preſent | 7 
= you with four bells. That is already effected, and 1 

you have a little noſegay, compoſed of four flowers. ; [ 
J If you continue your inſpection, you will ſee them 9 
I; augment in bulk by new diviſions into twos, and 4 
3 ſoon after you will count ſixteen, thirty- two, ſixty-- | 4 
4 four flowers, &. Such is the origin of this mi- | | 
3 croſcopical parterre, which at firſt drew your atten- 


2 tion: how much more admirable-does it now appear 
Wb than you then conceived it to be! What a group of | 
4 wonders does a ſingle ſpot of mouldineſs afford to : 
4 the aſtoniſhed philoſopher ! What unforeſeen, vari- 
ed, and intereſting ſcenes, are tranſacted on a fcrap- 
of rotten wood! What a theatre does it exhibit to 
a thinking being! But our abode is ſo recluſe, that ®% 
we have but a glimmering view of it: how great | 
_ would our raviſhment be, if, the whole ſpectacle diſ- 
cloſing itſelf at onee to us, we ſhould be enabled to 
penetrate into the interior ſtructure of this wonder- 3 
ful aſſemblage of living atoms! Our blunted eyes 14 
diſcover only the moſt ſtriking parts of them: they | 
1 5 only 


2 


miſtruſt analogies, Do you not perceive that there 
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-»nly. apprehend the groſs parts of the decorations, 


whilſt the machines that execute them remain con- 
cealed in-impenetrable darkneſs ! Who ſhall enlighten: 
this profound obſcurity? Who ſhall: dive into this 
abyſs where reaſon itſelf is loſt? Who. draw from 
thence the treaſures. of wiſdom and knowledge con- 
cealed within it? Let us learn. to be content with 


the ſmall portion communicated to us, and contem- 


plate with. gratitude thoſe firſt traces of human un- 
derftanding:imparted to us, towards a world placed 
at fuch a great diſtance from us. 

Take your microſcope. again, and conſider this 
other cluſter. It is not made exactly like the for- 
mer. Its flowers are alſo in bells. From the prin- 
cipal ſtalk there ſpread forth other ſmaller. ones or 


lateral branches; but. theſe have themſelves ſubordi- 


nate branches. At the extremity of all the branches. 
and ſhoots there is a bell. Touch lightly this cluſter; 


it inſtantly infolds itſelf up, and forms into a. ball. 

Wait a moment, and you. will ſee it expand itſelf 
again, The Ralk, and branches will diſplay them-_ 
elves, and will afford you the agreeable fight of 


their bells. You are now ſenſible that each bell is 
A polypus; that the aperture of. the bell is in ſome 
fort the mouth of the animal; and that this ex- 


traordinary aſſemblage compoſed but one intire or- 


ganized whole, formed of a multitude of other ſimi- 


Jar and particular ones. It is a quite new ſpecies of 
ſpociety, all the individuals of which are members of 
ich other in the ſtricteſt ſenſe, and all participate 


he ſame life. After what manner do you imagine 
# at theſe polypus's, which are ſo. branched out, 
- opagate? You immediately anſwer, by the natural 
iviton of the bells, as in the polypus's you lately 
Imired. Suſpend your judgment if you are able; 
vbſerve, and learn, at the ſchool of polypus's, to 
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are branches and bells in the aſſemblage ? You like- 
wiſe diſcover, here and there, little round bodies, 
which are a ſpecies of bulbs, on the ſtalks, and 
pretty nearly reſemble the buds of plants. Look ſted- 


faſtly at one of theſe bulbs, and beſtow on it all the 


attention it deſerves. - It is very ſmall ; but it ſoon 
grows large, and in a ſhort time you perceive it 
greatly to ſurpaſs the bells in ſize. Your curioſity 
increaſes, and you are impatient to know the progreſs 
of this bulb, and what will beeome of it. Do not 
attempt to gueſs at it ; let nature ſpeak. Now your 
bulb is detaching itſelf from the ſtalk, and goes 
floating along in order to fix upon a plant. It joins 


itſelf thereto by a very ſhort pedicle, that lengthens 


conſiderably in a few hours. The bulb loſes its 
ſpherical form, and aſſumes that of an oval bud. 
This bud divides itſelf lengthwiſe into two ſmaller” 
ones, but which are much larger than a bell. It is 


not long before thoſe are ſeparated like the firſt, and 


now there are four buds on the ſame ſtalk. Theſe 
divide themſelves, and preſent you with eight: and 
ſoon after you may reckon up ſixteen. They are 
all connected with the ſtalk by a proper pedicle, and 
are not all of an equal bigneſs. - The largeſt of them 
continue to divide; the ſmalleſt begin to open them 
ſelves, and to appear in the form of a bell. Theſe 
are perfect polypus's; the former, imperfect ones, 


which muſt undergo farther diviſions in order to 


diſplay their organs. You have now the enigmatical 
word, and are conſtrained to confeſs your inability” 
Would an inhabitant of Saturn be' 
able to divine the hiſtory of an acorn or an egg? 
What plant, what animal could lead us to ſuſpect 
the. exiſtence of hub polypus's ? But this cluſter, 
which you have juſt ſeen to form itſelf, is not fur- 
niſhed with bells like that from which the bulb was 
detached: will it remain as it is, or increaſe in 

- growth? 


% 
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of bulbs? You will not preſume to undertake to 
judge of this. Tou have formed an excellent courſe: 


dt, logick amonglt our polypus's, and you are de- 
termined to perſiſt in obſerving them. One of theſe 


bells is cloſed, is round like a bud, and you ſee 
it divide itſelf, The ſame diviſions are performed 
in other bells, and in leſs than twenty-four hours 


you may reckon upwards of an hundred bells in this 


cluſter, which at firſt had only twenty. 


CHAT. XK 5 
Funnel polyþus's. 


Y O V cannot quit this ſpring, from whence you 
have derived ſo many truths, that are ſo aſto- 
Aae and unforeſeen. You diſcover in it other 


microſcopical animals, whoſe form reſembles that of 


a funnel. * Theſe are likewiſe polypus's. They do 
not compoſe a cluſter : but cleave to ſome body by 
their inferior extremity. You are curious to know 
their method of multiplying. In order to this, place 


your microſcope on one of theſe funnels, and you- 


reaſonably expect to meet with a new chapter here 
to add to your logick. Of a ſingle funnel, there are 


formed two, by a natural diviſion ; but very different 
from that of bell- polypus's; ſa far has nature 
thought fit to vary her proceedings with reſpect to 


theſe animals, and bewilder the obſerver. Examine 
what paſſes in the middle of the funnel. A tranſ- 


verſe and oblique ſtripe indicates to you the part 


where the polypus is about to divide itfelf. The 


diviſion then is made ſlopingly. The ſtripe points 
out the edges of the new funnel, and theſe are only 


the lips of the freſh polypus. You diſcover in them 


a pretty flow motion, which helps you to diſcern 


them. 


1 


3 
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them. They approach each other inſenſibly, the 
body collects itſelf by degrees; a little ſwelling forms 
itſelf on the ſide, which is a new head. You al- 
ready clearly diftinguiſh two polypus's placed above 
each other. The upper polypus has the former 
head and a new tail; the inferior one, a new head 
and the former tail. The upper polypus is connect- 
ed with the other only by its lower extremity. By 
a motion it gives itſelf, it is at laſt detached from the 
other; and floats away in order to fix elſewhere. 
The inferior polypus remains faſtened to the place 
where the funnel was before the diviſion. pa 


CH & FP. XI. 
Net polypus's. 


T HES E little polypus's likewiſe derive theii 

name from the exterior form of their bodies; 
they pretty nearly reſemble that of a fiſhing- net. 
They aſſemble in groups, and faſten on all the bo- 
dies they meet with in frcſh water. They are very 
tranſparent. In the inſide of the polypus there is 
formed an oblong and whitiſh body. As ſoon as it 
is formed, it deſcends by degrees, ſhews itſelf on 
the outſide, and remains fixed perpendicularly on 
the polypus. It produces new ones evety day; and 
the group they compoſe on the exterior part of the 
polypus, increaſes in growth. If theſe minute bo- 
dies be eggs, they are of a ſingular ſpecies, they are 
abſolutely without any covering, and' are neither 
membranous nor cruſtaceous, We cannot affirm of 
theſe eggs, that young are hatched from them, but 
are nnder a neceſſity of acknowledging, that theſe 
little oviform bodies unfold themſelves. This de- 
velopement is accompliſhed in a few minutes, and 
the polypus becomes the ſame as its mother: ima- 
| my” IOC "EL SY gine 
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: 4: is 
I jþ 5 gine to yourſelf a bird that ſhould iſſue from its mo- 1 
1 ther's belly, intirely naked, rolled together like a : 
Sj 5 ball, whoſe members ſhould afterwards diſplay them 7 
+; Wh ſelves, and you will have a repreſentation of the . 
= production of net polypus's. „ . 
Ci + CHAP. XIV. . 


Polypode zoophytes, or plant-animals with many 


The dart. 


W E know that the general appellation of mille- 
pedes has been given to all thoſe inſets that 
have an hundred legs, with which they go no faſter 
than ſuch as have only ſix or eight. There are cer- 
tainly ends in nature; but we are not capable of un- 
ravelling them all, and we ſometimes aſcribe to her 
thoſe which ſhe has no claim to. Particular ends 
depend on the grand general end, which we cannot 
comprehend. The millepes is doubtleſs one of the 
means relative to this end; the relations of the means 
to the end eſcape our notice; becauſe we only adopt 
the totality or aſſemblage of the means. The appa- 1 


rently ſpontaneous motions exhibited by parts of ' 
divers divided millipedes have been very much ad- 4 


mired; but we have confined ourſelves to- this 4 
ſterile admiration, and never thought of following ii 
theſe portions, in order. to know what afterwards A 
became of them. We ſhould then have ſeen ſome- KB 
thing ſtill more admirable, which would have paved 
the way to more important diſcoveries. We ſhould 
have been aſſured, by ocular demonſtration, that 
each part puſhed forth' a new head and new legs. 
This at leaſt is what the millepes, which is the ſub- 
je of this chapter, offers to us. It is aquatic, and 
owes its name to a fleſhy dart, with which his bead 
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is fortified. We haye juſt ſeen that it multiplies by 
ſection, like the worms I have deſcribed. It like- 
wiſe multiplies by parting itfelf, . and this is very re- 
markable. A new head unfolds - itſelf at ſome 
diſtance from the poſterior extremity. A new dart 
ſhoots up perpendicularly on the millepes. The 


poſterior, which is provided with this head, ſeparates 
3 from the reſt of the body, and thus two millepedes 
car re formed of one. 
„„ IE 
: The polypus with arms. 


W E are borne away by a torrent; we paſs witk 
rapidity from one miracle to another; and are 
now come to treat of that famous polypus which 
has aſtoniſhed the world. This likewiſe is an in- 
Habitant of the waters; we muſt there ſeek for the 
moſt curious ſpecies of our globe. If we form a 
pretty clear idea of the ſtructure of this ſtrange 
animal, we ſhall be the better enabled to compre- 
hend all that it has to offer to us, and ſhall chaſe 
from our minds thoſe notions of animality which we 
had exhauſted in the conſideration of other animals, 
and which would embarrafs us ſhould we conſult 
them. We ſhall travel through a country, where 
we may be apt to imagine that nature is no longer 
like herſelf. There are every where models that 
differ intirely from each other; and there are alſo 
very eſſential differences betwixt one model and 
another. How widely do worms that multiply by ſec- 
tion differ from chufter polypus's ! What a difference 
too is there between one of theſe cluſter polypus's 
and another! Laſtly, how greatly do theſe poly- 
pus's differ from the funnel ones, and the latter 


trom arm-polypus's ! 
: The 
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which deferibes the tail of the polypus. It ſerves to 


rows up his exerements at the mouth. The open 1 


arms of the palypus, . They- likewite perform the 


other arms add new cords:to the firſt ; they all con- #5 


oh: \ 


The ſtructure of this polypus ſeems to be very 
0 ie, Repreſent to yourſelf the finger of a glove. 
This finger is quite cloſed up by .an extremity, - - 


faſten himſelf by... It has therefore no arms, and 


end of the finger is a mouth; the borders of the 
opening are the lips. Place round the aperture 
eight or ten ſmall ſtrings, made of the ſame ſkin as 


the finger, and that may extend and contract them- 15 
felves Te the horns of a ſnail; theſe will be the - 


office of feet. Suppole the finger itſelf to be pro- 
portionably ſupple with the ſtrings, and that it is 
altogether: of a glutinous ſubſtance. Imagine laitly, 
that it is interſperſed, both without and within, 
with a prodigious number of little ſimilar ſeeds, aud 
you will have a pretty exact xa Brit of the arm-- 
polypus. 
It is extremely voracious, and makes the ſame uſe 
of his arms, as the fiſnerman does of his net. 
Though it is-itſelf only a few lines in length, it ex- 
tends them ſeveral inches. It holds them ſpread 
out wide from each other, and thus occupies a great 
ſpace in the water. They are at that time equal in 
fineneſs to filk threads. Their feeling is exquiſite. 
f a little worm, in paſſing by, happens to touch 
one of them, that is ſufficient to enſure his being made 
a captive. The arm twiſts itſelf round the prey; 


tract, and convey the prey to the mouth, which 


there diſſolves and digeſts, and the arms come out 


N ot its * 


ſwallows i It in an inſtant with the ance of the 
arms that hold it; it is toſs'd into the ſtomach ; 


/ 


we” The folypus 4 its name from its 1 configuration, and 
whole 
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whole again, You under ſtand that this ſtom ach is 
properly ſpeaking the inſide of the finger of the 


glove; for the polypus is all ſtomach; tis a ſmall 


dark bowel, a little membranous bag, that devours 
living inſets. It is tinged with the eolour of the 
prey it feeds upon; this inſinuates itfelf into the 


ſeeds that compoſe the ſubſtance of it, and even cꝗð 


lours the inſide of the arms. They are likewiſe 
hollow, and made, as well as the body, like an in- 
teſtine. 13 e 1 

You have ſeen that claſter- polypus's propagate by 
dividing in the middle: arm · poly pus's do not mul- 
tiply in this manner. Fhey bring forth their young 
almoſt as a tree ſhoots forth its branches. A little 
bud appears on the ſide of the polypus. Do not 
ſuppoſe that this bud contains a polypus, as the ve- 
getable bud compriſes a branch: it is itfelf the po- 
lypus in its growth. It increaſes in ſize and length, 


and at laſt ſeparates from its mother. Whilſt it is 
united to her, they both compoſe one body, as the 


branch with the tree, You are to underſtand this, 
in the ſtricteſt ſenſe. The prey which the mother 
ſwallows, paſſes immediately into her young, and 
imparts the ſame colour to it. So that the whole 
conſiſts of one little bowel in a great extent. The 


prey which the young one ſeizes, (for it fiſhes for it 


as ſoon as it has arms) paſſes in like manner into the 
mother. They nourifh each other recjprocally. 
There is ſcarcely any polypus without:buds, All 
of them therefore. are ſo many polypus's, or ſo many 
ſhoots, that grow on a common trunk. Whilſt they 


are unfolding, they themſelves ſend forth ſmaller 


ſhoots, and theſe ſmaller ſtill, They all extend 
their arms on both ſides. You think you are be- 


holding a very buſhy tree. The nouriſhment re- 
ceived by one of theſe ſhoots, is ſoon communicated 


to all the. reſt, and to their common mother: the 


chiet. 
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chief of the ſociety and the members are one. The 


ſociety is diſſolved by little and little, the members 


ſeparate themſelves, are diſperſed, and each ſhoot 


becomes in its turn a little genealogical tree. 

Such is the natural method by which the arm-po- 
lypus multiplies. It may alfo be muliplied by ſlips. 
There is no need to mention, that when it is cut in 
pieces, each piece in a ſhort time becomes a perfect 
polypus. It were better to ſay at once, that the 
poly pus, after being cut into ſmall pieces, riſes again 

from its ruins, and the little fragments yield as many 
polypus's. Being cut either jn length or width, 
this extraordinary animal is re- produced in the ſame 
manner, and the ſources of life are equally inex- 
hauſtible. 
Fabulous hiſtory fell greatly ſhort of reality with 
reſpect to the famous hydra of Lerna. The heads 
of this hydra, when ſeparated from the trunk, did 
not again produce ſo many more hydræ, nor theſe 
others ſtill : Hercules in this caſe would never have 
overcome them. A polypus, when ſplit into fix or 
ſeven parts, becomes a hydra with ſix or ſeven heads. 
Slit again each head, and you will ſoon have a hydra 
with fourteen heads, that will feed itſelf by fourteen 
mouths. Strike off all thoſe heads, and there will 
ſpring up as many others in their ſtead, and the 
heads ſo cut off will produce an equal number of po- 
Iypus's, of which you may make, if you Please, as 
many new hydra's. 

But the following is what fable ieſelf has not pre- 
ſumed to invent: bring to their trunk the heads 
that have been ſtruck off, they will re- unite to it, 
and you will reſtore to the polypus its head. You 
may allo, if you think proper, affix te it the head 
of another polypus. The mutilated parts of the ſame: 
or different polypus's, when placed end to end, will 
unite in like manner, and form only a ſingle polypus. ö 
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What have I hitherto ſaid ?. There is ſcarce any 
miracle that may not be performed by means of the 
polypus; but miracles, when multiplied to ſo great 
a degree, hardly appear to be ſuch. A polypus may 
be introduced by its hind- part into the body of 
another polypus. The two individuals unite, their 
heads become ingrafted into each other; and the 
poly pus, which at firſt was double, is converted in- 
to a ſingle poly pus, that cats, grows, and multi- 

lies. a po; n 1 
f Truth does not only carry probability with it in 
this inſtance; I have ſtill another prodigy to de- 
ſcribe, I ſhould ſay to relate; for it may be donbted, 
whether what I am going to mention be a true 
biſtory. I have compared the polypus to the finger 
of a glove : this finger may be turned inſide out. ſo 
may the polypus likewiſe, and, being ſo /bi/ted, can 
fiſh, ſwallow, and multiply by flips and ſhoots. 

It will be eaſily believed that the polypus does not 
like to remain thus ſhifted. It makes an effort to 
regain its former poſition, and frequently ſucceeds 
either in part or altogether. The polypus, which 
is partly turned back again as at firſt is a real Pro- 
teus, that aſſumes all kinds of forms, which are all 
equally ſtrange. Endeavour to repreſent to yourſelf 
the polypus thus turned again. You remember 
that the inſect is made in the form of a bowel. One 
part of the bowel then is turned backward on the 
other; it there faſtens and ingrafts itſelf. In that 
caſe, the poly pus is as it were doubled. The mouth 
encompaſſes the body like a fringed girdle ; the arms 
are the fringe. They then point towards the tail. 
The fore-part continues open; the other is ſhut as 
uſual. You expect no doubt to ſee a new head and 
new arms to grow out of the fore-part; which you 
have obſerved in all the polypus's that have been di- 
vided tranſverſely. But the polypus combines itſelf 

a thou- 
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8 2 thouſand different ways, and each combination 
has its conſequences, Which experience alone can 
diſcover to you. The fore: part clofes itſelf; it be- 
eomes a ſupernumerary tail. The polypus, which - 4 

Was at firſt extended in a right line, is curved more 
and more. The ſupernumerary tail lengthens ever 
day. The two tails reſemble the feet of a pair of 
compaſſes. | The compaſſes are partly open. 'The 
ancient mouth is at the head of the compaſſes. This- 
mouth, which is faſtened to the body, and embraces 
it like a ring, cannot diſcharge its functions. What 
then muſt become of the unfortunate poly pus with- 
two tails and without a head? How will it be able 
to live ? Do you think that you have taken nature at 44 
unawares? You are miſtaken, Towards the upper 

Part of the polypus, near the ancient Hp, there are 
Forming not only a. ſingle mouth, but ſeveral; and 
this poly pus, concerning which you inquir ed a mi- 
nute ago how it could exiſt,” is now a ſpecies of 
hydra with ſeveral heads and mouths, and Sos. | 
1 all theſe cr. 1 
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Phill ical conſt derations on the fubjeft of pelybus's. 


B Efore the different ſpecies of polypus's you have 
= been contemplating were diſcovered, could any 
perſons flatter themſelves they were acquainted with 
animal nature? They nevertheleſs did ſo; for they 
formed rules concerning animals. They divided 
them into viviparous and oviparous, and conſidered 
the property of multiplying by /iþs and ſhoots as 
FE peculiar to the vegetable. It was pot even ſuſpected 
14; E | that an animal could be grafted, much leſs that it 
90 might be alſo ſhifted inſide out. And by what 
"SENT means, I. pray, could it be ſuſpected, whilſt they 8 
25 | aged, 
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Judged of unknown animals by thoſe which they 
knew? They had diſſected a great number of ani - 
mals of very different claſſes; and had even diſſected 
many inſects; and were aſtoniſned to meet with an 
apparatus of organs and viſcera in ſuch contemptible 
animals, which, by ennobling them, raiſed them 
greatly above the plant. Deciſive experiments had 
alſo demonſtrated the nobleneſs of their origin, and 
"baniſhed equivecal generations to the darkneſs of the 
ſchools. Their heads were filled with magnificent 
anatomical deſcriptions; new plates were every day 
conſeerated to impreſs on us the higheſt ideas of the 
organization of the animal. The mind became 
heated with theſe anatomical wonders, and. admired 
them more in the .inſe&t than in the quadruped, 
merely becauſe they.had.leſs-expeCtation of meeting 
with them in the former. Thus the nearer the 
- ddeas of animality advanced towards perfection and 
were exalted, the more they were ſtruck with-the 
grandeur of the animal, if I may ſo-expreſs mylelf.; 

and the farther they went from the diſcovery of po- 
Hypus's. It is true, the metaphyſics of a great man 
Jed him to foretel ſuch a diſcovery; but this was 
only metaphyſics, and what could thoſe effect againft 
anatomy and its prodigies? They had ſeen a thou- 
ſand times pieces of earth- worms that moved after 
ſection, without ever thinking to purſue their ob- 
ſervations. And indeed how ſhould- they think f 
At? An animal multiplying by ſlips, was « contradic- 
tion to all the ideas of animality. It ſeemed then, 
as if we were to be for ever deprived of the know- _ ii 
ledge of the polypus.: but by a happy circumſtance, N 
even prejudice itfeif procured us this knowledge. 1] < 
1 The diſcoverer of the polypus was tinctured with 1 
2 this prejudice as well as the reſt of the natural phi- | | 
< loſophers; and it was in order to aſſure himſelf _ 5 1 
whether this inſect were a plant or an animal, that \- a 
' 5 88 he. 3 
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he thought of dividing it. The reproduction proved 
ſpeedy and complete; and this firſt ſtroke of the 


ſeiſſars let fall the curtain that had concealed from 


us another world. 


We are now ſenſible, therefore, that there Fon 


animals, which, properly ſpeaking, are neither vi- 


viparous nor oviparous, and that multiply by natural 


and ſucceſſive diviſions and ſubdiviſions. We have 
been formerly ſurprized that the vine-fretter was 
both viviparous and oviparous , and this ſingularity 
Was a prelude to much greater. The vine - fretter 
was the fore runner of the polypuns. 
Weknew of many animals that lived in laciety, but 
did not imagine that there exiſted ſocieties of that 
kind which c/ufer-polypus's and the ſhoots of arm- 
polypus's form amongſt themſelves, and which are 
ſo intimately allied, that all the individuals compoſe 
but one organized whole, like a little tree. 
We have likewiſe learnt, that there is a kind of 
polypus's , which being neither ſtrictly viviparous 
nor oviparous, are propagated by little 6vif67m bo- 
dies, that collect themſelves together in a grou p- 
and unfold themſelves by degrees. 
Another animal $, very different from the poly- 
pus, and which multiplies, like that, by ſection, is 
likewiſe propagated by a diviſion of itſelf, fo that one 
part of its body is intirely ſeparated from the reſt, 
to bring about this ſingular propagation. 

Laſtly, what a multitude of phyſiological truths, 
that were unknown to us in the vegetable kingdom, 
has the arm-polypus alone unveiled to us ? How 
greatly do theſe truths ſeem to appear as paradoxes, 
and yet how evidently are they demonſtrated. Who 
can doubt now N that there exiſts an animal, a 


* See "uy vili. of this ork 
4 The nzr-polypus, Ch, xiii, 
JI The hens Ch, xiv. 
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very animal, ſince it is extremely voracious, whoſe 
young grows like branches, and which being cut to 
pieces and actually minced, regenerates anew in all 
its parts, and even in the ſmalleſt fragments; that 
may be grafted by approximation or inoculation, 
turned infide outward like a glove, afterwards cut, 
turned back and cut again, without ceaſing to live, 
devour, grow, and multiply. | 
It was not a fit ſeaſon therefore to make general 
rules, to arrange nature, eftabliſh diſtributicns, foi m 
ſyſtematical orders, and to raiſe an edifice, which 
future ages, better inſtructed and more philoſophi- 
cal, will even dread to project. We have ſcarce 
any knowledge of the animal, when we would under- 
take to define it. Becauſe our knowledge is at preſent 
in ſome meaſure improved, ſhall we preſume to think 
we thoroughly know it? Polypus's have aſtoniſhed 
us, becauſe on their firſt appearance there was no 
idea in our brain analogous to them, and we had 
taken great pains to difcard from it the very poſlibi- 
lity of their cxiſtence. How many animals are there 
that are even more ſtrange than polypus's, and that 
would confound all our reaſonings, could we diſcover 
them. It wWeuld be neceſſary on that occaſion to in- 
vent a new language, in order to deſcribe our obſer- 
vations. Polypus's are placed on the frontiers of 
another univerſe, that will one time or other have 
ats COLUMBUS's and VESPUTIUS's. Shall we ima- 
gine that we have penetrated into the interior parts 
of the continents, becauſe we have taken a flight 
view of ſome coaſts at a diſtance ? We will form to 
ourſelves more exalted ideas of nature; we will con- 
ſider her as one immenſe whole, and will firmly per- 
ſuade ourſelves, that what we diſcover of her is but 
the ſmalleſt part of what the contains. Having been 
Heretofore aſtoniſhed, we will forbear being ſo for 
the time to come, but will continue our obſervations ; 
; | | we 
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we will amaſs freſh truths, connect them if we are 

able, and be in expectation of every diſcovery, be- 

cauſe we will continually fay, that the known can- 

not ſerve as a model for the unknown, and that mo- 

AUels have been varied ad infinitum. Cluſter polypus's 
multiply by dividing themſelves; who can tell but 
that there may one time or other be diſcovered ani- 

mals, that inſtead of dividing themſelves, may unite 

together, and join themſelves to one another, in or- 

der to compoſe one ſingle animal? Or who does 
Know, whether the multiplication of ſuch an animal 

may not have, as an eſſential condition, the con- 
ſolidation of ſeveral animalcules in a ſingle one? We 

Jay that an animal muſt have a brain, an heart, ar- 

teries, veins, nerves, a ſtomach, 8c. "Theſe are 

the ideas we have deduced from large animals, and 
we carry them every-where with confidence, We 


act herein like a French traveller, who ſhould expect 


to find in the Terre Auſtrales the modes of his own 
country, and that would be greatly chagrined on 
being diſappointed. The animal kingdom has alſo 
its Terre Auſtrales, in which probably it is not 
cuſtomary to meet with a brain, an heart, a ſto- 
mach, &c. Why do. we defire that nature ſhould 
always condeſcend to form one animal with the ele- 
ments of another ? She might indeed be conſtrained 
ſo to do, did not her fecundity ſurpaſs that of our 
poor conceptigns? But, the many, which has 
formed the polypus, has demonſtrated to us, that 11 
can, when neceſſity requires, animalize matter at a 


much leſs expence. IT has deſcended by almoft in- 


ſenſible degrees from thoſe great organized maſles we 
call quadrußeds, to thoſe minute organized bodies we 
Mile in/efs ; and by gradual and ſxilfully contrived 


ſubtractions, 1T has at length reduced animality to 


her ſmalleſt terms. We are unacquainted with theſe 
ſmalleſt terms. The polypus, ſimple as it appears 
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to be, is without doubt very much compounded, in 

compariſon of ſuch animals as are placed beneath it 
in the ſcale. It is, if we may be allowed the ex- 
preſſion, too much an animal, to be the laſt term of 


animality, We know that the brain is the principle 
of the nerves, that it filtres the ſpirits ; that the 
nerves are the organ of feeling ; that the heart 1s the 
primum mobile of circulation; that the veins and ar- 
teries are the dependencies, &c. all this we have 


ſeen in great animals: we have again to our ſurprize 
found it in inſects, though under different forms: 


we were thus accuſtomed to regard theſe various or- 


gans, and ſome others, as eſſential to the animal. 


The poly pus, however, exhibits ro us nothing ſimi- 
lar or analogous : the beſt microſcopes only diſcover 
to us an infinite number of ſmall diſſeminated ſeeds 
in its whole ſubſtance: and the ſo late and unfore- 
ſeen experiment of its /hbifting, ſufficiently proves 
that there is nothing in its ſtructure common to that 
of animals before known to us. Were we not ca- 
pable of imagining, that an animal had been en- 
dued with the property of being propagated and 
grafted like a plant, it would have been much leſs 


poſſible for us to ſuſpcct, that there had been grant- 
ed to it the power of being turned inſide out like a 


glove. The arm-polypus is nevertheleſs a perfect 
animal; its voracity is exceſſive; it devours all the 
little infects that happen to touch it, and ſeizes them 
with ſuch ſkill, as ſcems to give it an affinity to 
hunting animals, The cliſter- polypus, quite diffe- 
rently conſtrued, has not the ſame advantages, but 
has relative ones: it can excite a rapid motion in the 
water, which brings towards it thoſe' living cor- 
puſcles it feeds upon. There are undoubtedly many 
animals that are ſtill much more diſguiſed than the 
cluſter-polypns, and, by not affording us any exterior 
lign of animality, leave us for a long time uncertain 

Vol. 1 K ; of 
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of their true nature. When a bulb of ſuch a poly- 
pus is detached from it, and fixes by its ſhort pe- 
dicle to any ſupport, ſhould we be apt to conſider 
it as an animal production? Has not the gall in/e& * 
been taken for a real vegetable gall-nut by ſuch ob- 


ſervers as had not ſeen it in its primitive ſtate ? Is 


not the pond-muſcle deficient in many things we 
judge to be neceſſary for the animal? How many 


ſhell-fiſh are {till farther degraded ? Nay more, there 
may probably exiſt ſome animals, which it would 


be impoſſible for us to acknowledge as ſuch, even 
though their whole ſtructure, as well internal as ex- 
ternal, ſhould be laid open to us; the reaſon is, 
that judging only by compariſon, and according to 


» 


our preſent notions, we cannot deduce from this 


ſtructure the opinion of life. 
I cannot yet quit this ſubject. We are not able 


to conceive all the methods by which the Au THOR 
of nature has given life and ſenſation to a prodigious 


number of different beings. Let us judge of them 


at leaſt by a compariſon of the ſmall number of ani- 


mated beings we areacquainted with. How greatly 


does life differ in the ape and the bel/-polypus ? What 


intermediate degrees are there betwixt theſe two 


terms? Perhaps there are ſtill more from this poly- 
pus and the laſt of animals. I do not examine if 
ſouls have been varied like bodies; but I conceive 
that organized matter has been modified an infinite 
number of different ways, to which have corre- 
ſponded as many different methods of participating 
life and ſenſation. I likewiſe conceive, that the ſame 
foul, if placed ſucceſſively in all the organized bodies 
that exiſt, would ſucceſſively experience all the poſ- 
ſible modifications of life and ſenſibility. This ſoul 
would paſs through all the degrees of animality; and 


Chap. vii. c 
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if ſhe could remember them all, and compare them, 
ſhe would equal the ſuperior intelligences in know- 
ledge. She would contemplate our world thro' all 
thoſe glaſſes that have been given to the various be- 
ings that inhabit it. 


Whether the ſeat of the ſoul be in the corpus callgſum 
or in the medulla oblongata, nature has been able. to 


diſpenſe with them both in the formation of many 
animals. We know of ſome that are, if we may ſo 
term it, intirely ſtomach ; ſome may perhaps conſiſt 


altogether of brain; but an animal, that ſhould be 


all brain, would properly ſpeaking have no brain. 
Would it therefore be the leſs an animal? Feeling 
might be attached to organs abſolutely different from 
the nerves. The ſame organ, that in certain ani- 


mals produces motion, might likewiſe ſerve for 


feeling. 

Let us draw a general conſequence from all this : 
that analogy, which is one of the great lights of 
phyſics, is not capable of diſſipating the ſhades of it, 
This light is frequently extinguiſhed on the approach 
of certain bodies which we bring to the touch of the 
fingers of experiment. To what purpoſe does ana- 


logy ſerve in the examination of the bu/b-polypus ? - 


We cannot even define theſe bulbs; and does the 
the name we give them expreſs any thing more than 
mere appearances ? How can analogy enlighten us 
concerning the nature of theſe minute bodies, and 
the manner by which they are ingendered and in- 


gender, whilſt ſhe offers nothing to us either in the 


vegetable or animal kingdom which bears the leaſt 


relation to theſe productions, ſo different from all 


thoſe that were known to us ? I affirm as much with 
regard to the natural diviſion of the bel/s, and of 
the /bifting of the arm-polypus's. This is an intire 
new order of things, which has its particular laws, 
which we ſhould in all probability be able to diſco- 
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ver, could we find fome means of penetrating into 
the ſecret mechaniſm of theſe little beings. We 
ſhould then diſcern all the ſides by which they are 
connected with other parts of the organical world. 

No branch of phyſics is more proper than natural 
hiſtory for teaching us with what caution we ſhould 
make uſe of analogy in the interpretation of nature. 
I ſhould digreſs from my plan were I to collect in this 
plan, in one point of view, all the analogical propor- 
tions that have been contradicted by new diſcoveries. 
The conſequence reſulting from it would be, that 
the method of obſervation ought always to be pre- 
ferred as the moſt certain. Polypus's alone are ſuf- 
ficient to prove this. I do not wiſh to baniſh the 
analogical method from phyſics : that of itſelf leads 
us to obſervation, by the ideas it aſſociates on every 
ſubject. I would be underſtood ſimply to mean, 
that this method, which in other reſpects is of ſuch 
general utility, cannot be applied in phyfics with too 
much wiſdom and circumſpection. The moſt boaſted 
logical tracts, are too unprovided with examples 
drawn from nature. I will not heſitate to repeat, 
that the beſt treatiſe of logick is indeed a work of na- 
tural hiſtory that is well executed and well digeſted. 
T herein are to be found but few precepts and a 
multitude of examples, whieh are more inſtructive 
and engrave themſelves deeper in the brain. The 
methods of a Reaumur and a Trembley ſpeak more 


have a good treatiſe of analogy (and how greatly is 
that to be wiſhed for?) We ſhall be indebted for 
it to a natural philoſopher. Analogy is connected 
with the doctrine of hypotheſes and probabilities ; 
the more our knowledge extends itſelf, and advances 
towards perfection, the nearer probabilities of every 
kind approach to certainty. Could we embrace the 
whole number of beings on our globe, the method 

| | would 
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would be a demonſtrative one. The more aſſiſting 
the rational parts of phiioſophy are to phyſics, the 
nearer they draw to perfection. The maſters of lo- 
gick confine themſelves too much within theſe parts; 
becauſe they falſly imagine, that this practical ſei- 
ence has no need of a great aſſortment of natural 
knowledge. Do not all, even our moſt abſtracted 
theories, ſpring from the boſom of phyſics ? Is the 


art of generaliſing ideas any thing elſe but the art 


of obſerving? Has not this art, which is ſo uni- 
verſal, ſo fruitful, and ſo precious, bodies and their 


various modifications for its firſt object? Tis that 


which apprehends the general relations betwixt be- 


. ings, and diſcovers to us their chain, harmony, and 


end. Our abſtractions then of every kind are at the 
bottom only pure phyſical ideas, which are more or 


leſs diſguiſed, or at a greater or lefs diſtance from 


their firſt origin. 


CHAP. XVII. 


Continuation of the fame ſulject. 


. Muſt break the thread of theſe reflections; ſhould 


I extend them farther they would {well into a 


volume. All the polypus's may probably not be 
animals of the laſt orders, nevertheleſs nothing can 


prevent us from conſidering them as one of the 
links that unite the vegetable to the animal kingdom, 
Nature ſeems to go by degrees from one production 
to another; no leaps in her progreſs, much leſs ca- 
taracts. It ſeems that the law of continuity is the 
univerſal law; and philoſophy, which has introduced 
it into phyſics, has opened to us a noble ſpectacle. 
We have heretofore ſtopped to contemplate it; but 
poly pus's induce us to reſume it. Long before they 
were known, ſeveral marks of analogy had been ob- 
K 3 ſer ved 
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ſerved betwixt the vegetable and animal, and the E | 
diſcovery of the /exual parts of plants, which had fo 


= agreeably ſurprized the natural philoſophers, ſeemed 3 
| to have affixed their ſeal to this analogy. It was not 
5 imagined that it could contain ſome ſtill more ſtriking 


and remarkable properties. The plant had not long 

ſince raiſed itſelf to a reſemblance of the animal, by 

borrowing a ſex: but it was not ſuſpected that the 

. animal could ſtoop ſo low, by imitating the plant, 
4 as to partake of its various methods of multiplying = 7? 
= and regenerating. The arm-polypus is certainly 
that which approaches the neareſt to the vegetable, 

of all the animal productions yet known to us: it 

may even be affirmed, that it poſſeſſes ſome of its 


: principal properties in a _— degree than the ve- 5 
getable itſelf. 

: In order to paſs from man to the polypus, nature 
deſcends by a great number of ſteps; but the natural 

ſucceſſion of theſe ſteps is but little known to us. 

We diſcover mean beings in every claſs, which ſeem 

to point out to us ſo many marks of paſſage from 

one claſs to another, from whence we compoſe our | 


$ ſcale of natural beings. But we do not perceive all 

| the intermediate points; and the order in which we 

diſtribute our gradations, differs without doubt more 

or leſs from that which nature has purſued ., 

When we conſider in a part by general point of view 

the compoſition of men and quadrupeds, we ſhall © 

preſently diſcern, that there is with reſpe& to all of 

them the ſame foundation of ſtructure, differently ©} 
modified in different ſpecies. In order to be con- 
Lvinced of this, we need only caſt our eyes on thoſe 
A anatomical ore in which are repreſented the ſke- 
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® I would requeſt my reader to judge, agreeably to theſe reflec - 
tions, of all that I bave advanced concerning the ſcale of beings in 
"Parts me ang iv, of this work, 
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letons of divers animals that have been diſſected. 


From man, the ape, and horſe, to the ſquirrel, 
weaſel, and mouſe, we ſhall ſee throughout the ſame 
deſign, the ſame arrangement, the ſame eſſential re- 
lations, except in a few particulars. The ſpine, 


which is formed of a ſeries of parts jointed to each 
other as by ſo many hinges, bears to its upper ex- 


tremity a fort of bony box, of greater or leſs extent. 


Some bony arches, which on one ſide are connected 
- with the ſpine, and on the other with a part oppoſite to 


it, form another more ſpacious box. The upper and 
lower extremities are joined likewiſe to the ſpine by 
different interpoſed bands, and maintain the body in 


thoſe various attitudes its exigencies require. This 


economy is ſo generally obſerved, that it has even 
been remarked that the vertebræ of the neck are 
ſeven in number in all the ſpecies. Almoſt the ſame 
order is to be met with in birds and fiſhes. It varies 
more and more in reptiles, ſhell-fiſh, and inſects. 
The latter however have their bones, ſeveral parts 


of which ſeem to imitate the correſponding ones in 


great animals; but whereas amongſt the latter the 
fleſh covers the bones; ſo on the contrary, among 
inſects, the bones cover the fleſh. In this numerous 
claſs of little animals, nature has in an eſpecial man- 
ner diverſified her models the moſt, and diſplayed 
the wonderful fecundity of her inventions. In the 
large parts of the animal kingdom, ſhe pretty nearly 
purſues the ſame plan of architecture, and hardly di- 
verſifies any thing but the orders. In one we be- 
hold the ſtrength and majeſty of the Tuſcan; in 
others, the elegance and delicacy of the Corinthian, 
But when ſhe deſcends to inſets, ſhe ſeems intirely 
to change her plan and views, and to retain-as little 
as poſſible of her firſt models. She ſeems at length 
to abandon them altogether in her formation of an 
arm or bell-polypus.. She conſtructs plants on ſtill 
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different models; but theſe models retain in them 
ſomething of the organization of animals, and par- 
ticularly that of inſefts. The organs of reſpiration 
are almoſt the ſame in the plant and inſet. "Thoſe 
parts which are eſſential to life are diſperſed through- 
out the whole body of the plant, as they are in in- 
ſects that are reproduced by lips. Thoſe plants, 
which appear to be moſt elevated in the ſcale, ex- 
hibit to us a ſtalk, branches, roots, leaves, flowers, 
and fruit. A ſ{wine-bread, an agaric, a liverwort, 

on the contrary, are ſo extremely diſguiſed, and have 
io them ſo ſmall a reſemblance to plants, that it is 
neceſſary to have the eye of a ſtrict obſerver, in or- 
der to know and characteriſe. them. Theſe half- 
vegerable productions, if I may be allowed the 
phraſe, ſeem, in the vegetable kingdom, to be what 
the gall-inſect, polypus, and the muſcle, are in 
"the animal. They do not appear to be more orga- 
nized than an amianthus, a talc, or a cryſtal. 

The diſtance however is much greater from the 
the moſt regular foſſil, or that moſt reſembling a ve- 
getable, to the plant in-the leaſt degree ſo, or that 
is the leaſt organized. The foſſil does not grow, 
properly ſpeaking; it does not receive nouri i/hment, 
nor engender. It is formed of the ſucceſſive appoſe- 
tron of different molecules, which, by uniting to- 

cther under certain relations, determine its figure. 
Fbe plant is a body truly organized, which of itſelf 
works the molecules deſtined to incorporate them 
ſelves with its ſubſtance, and to extend it every way, 
and contains little bodies reſembling it, which it nou- 
Tiſhes, cauſes to expand themſelves, and by means 


of which it multiplies its being. Nature then ſeems 


to make a great chaſm in paſſing from the vegetable 
to the foſlil ; there are no bands, no links hitherto 


known to us, which unite the vegetable to the mi- 
neral kingdom. But ſhall we form our judgment of 
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1 or NATURE. 201 
the chain of beings by our preſent degrees of know- 
ledge ? Becauſe we here and there diſcover in it ſome 
interruptions, ſome void ſpaces, ſhall we conclude 
from thence that they are real? Shall we imagine 
that a comet has ſplit the ſcale of our world; and 
_ deſtroyed the harmony of it? We are only beginning 
to ſurvey the riches and vaſt cabinets of nature; and 
amongſt that innumerable multitude of various pro- 
ductions which ſhe has aſſembled, how many are 
there which we have not ſo much as ſeen, and can 
frame no idea of their exiſtence? Shall we haſten to 
decide concerning the reſult of theſe productions be- 
fore we have examined them all, or formed an exact 
liſt of them? The vacancy we obſerve to have been 
left betwixt the vegetable and mineral, will in all 
probability be one day or other ſupplied. There 
was a ſimilar void betwixt the animal and vegetable: 
the polypus now fills it up, and ſets in a conſpicuous 
light the admirable gradation there is amongſt all 
beings. It is true, we can't form any mean idea 
betwixt the plant and foſſil; we do not imagine there 
is any ſhadowing between growth and appeſition: 
but had we formed any conception of the properties 
of the polypus ? It thoſe marine productions, which 
have been called fony plants, were in effect real 
plants, they were, in ſome meaſure, one of the. 

links requiſite for uniting the vegetable to the mineral 
kingdom. But late diſcoveries have informed us, 
that theſe pretended plants are only polypters, i. e. 
works of certain polypus's, that have the art of con- 
ſtructing caſes for themſelves. Thoſe coral-flow- 
ers, which have been ſo much celebrated, were 
real polypus's, and this is another truth wherewith 
the polypus has enriched the phyſical world 

The reformer, I had almoſt ſaid the legiſlator of 
botany, was not a tall embarraſſed in finding the link 
that united the plant to the foſſil ; he had transtor m- 
K 5 ed 


7 
— 
q % * 
re 
. 8 
n - 


— 


* „ = rern e 


9 


* 9 nenn Sill BEE ith hr " INT” | 
r wil =! Arg Cond be "7 „ 
8 TN — . ᷣ ͤ K 


18 —— 


3 om» 6 


+ 
= . A; , 


| — — — 
. 2E — on” | 


8 „ 4 
7 2 — en — —.— 
5 = FL 2 n Y 4 v "4 0 


* — — v 


e 
Ee 


202 
ed ſtones into plants: he was perſuaded that ſtones 
vegetated, and deſcribed with great confidence this 


wonderful vegetation. 


THE ConmanrLian ION 


n 


His favourite paſſion ev 

Where met with what it was ſo fond of cheriſhing. 
He was not appriſed that art would one time or' other 
imitate nature, and, like her, form real ſtones. | 
bold and piftureſque imagination went ſtill farther 
in theſe latter times, and has transformed every- 
thing into animal: Foſſils of every kind, half-metals, 
metals, water, air, and even fire, have been placed 


in the rank of animals, and the animal kingdom is 
Nay, it has even ex- 


become the univerſal one. 


tended its dominion over the planets, which have 
alſo been metamorphoſed into animals; and if we 
inquire, why the fatellites of Jupiter were not ob- 
ſerved before the year 1610, it is gravely anſwered, 
that they had not as yet been engendered by the prin- 
The ingenious author of this phyſical 


cipal planet. 
romance had forgot the chapter of the generation of 


teleſcopes. 


By reaſon of our not having ſufficiently meditated 
on the nature and immediate effects of organization, 
we eaſily yield ourſelves up to firſt appearances; the 
molt diſtant things approach each other, the moſt 
diſſimilar become alike, and there needs only a few 
ſtrokes of the pen to organize brute matter, and create 
A leſs ſyſtematic genius has ob- 
ſerved in nature two kinds of matters, a dead and a 
living one. The latter appeared to him as compoſed 
active, imperiſhable molecules, 
which as properly ſpeaking are neither vegetable nor 
but being united by a fecret power, and 
formed i in certain interior moles, produce vegetables 
It would not be the 
in nature that ſuch molecules as theſe 
but that they ſhould have entered into the i imagina- 
tion of a natural philoſopher of the eighteenth cen- 


a new univerſe, 


of organical, living, 


animal, 


and animals.” 
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tury, that he ſhould afterwards perſuade himſelf that 


he had ſeen them, and ſhould expoſe them to view 
as quite real beings, of a very ſingular order. Ano- 
ther philoſopher, who did not imagine things before 
he had ſeen them, and who did not pretend to diſ- 


cover what had no real exiſtence, was likewiſe diſ- 
oſed to contemplate theſe famous organical molecules, 


and inſtead of them found only animalcules, which 
grew and engendered like others. He who firſt per- 
ceived the organical molecules, had likewiſe ſeen 
many other prodigies, which was eaſily believed, 
becauſe people were too ready to abandon the phyſic 


of the ſchools. He has ſeen, for inſtance, the juice 
of meat to become animated, and a little piece of 
flour-paſte to be organized, and faſhion itſelf into 
living creatures reſembling eels, which engendered 


others, tho' they had not previouſly been engendered: 
themſelves. He has ſeen certain filaments, certain 
mouldineſſes to grow, vegetate, and afterwards con- 
vert themſelves into living animals. He even almoſt- 
diſcern'd the human fœtus to be produced from: 
ſuch: filaments, and to model itſelf like an eel from 
the flour. If this celebrated former of animals had 
firſt of all perceiv'd cluſter- polypus's, and we had 
not been permitted to obſerve them but with his 
eyes, it is highly probable that we ſhould have re- 


mained ſtill ignorant of their true nature: they would 


have ſuffered too much alteration by paſſing thro? 


ſuch glaſſes. If nature has not made him an obſer-- 


ver of her works, ſhe has in compenſation of it en- 
riched him with her choiceſt' gifts, by forming him 
the moſt eloquent man of the age he lived in: if he is 


not a Malþighi, a Reaumur, he is a: Plato, a Milton; 


and his writings, which are full of fire and vivacity, 
will declare to poſterity, that the painter of nature 


is-not always her delineator. 
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- Organized bodies are tiſſues which are more. or 
leſs; fine, pieces of net-work, or pieces of ſtuff, 


whoſe warp itſelf forms the woof by zu art which we 


ſhould think we could never enough admire, were 
we acquainted with it. * Foſſils are a kind of inlaid 


work. We do not know where the organization 


ends, nor which is its ſmalleſt term. But, by ceaſ- 
ing'to organize, nature does not ceaſe to diſpoſe and 
arrange. She even ſeems to organize when ſhe has 
made an end of doing ſo. One would be ready to 
imagine that #5rous and leafed ſtones were vegetables 
in part diſguiſed. The conſtant regularity of /alts 
and;cry/tals ſtrikes us in an equal degree, We may 
be aſſured, that the chryſtal is formed of the repe- 
tition of an infinite number of ſmall regular and py- 
Tamidal bodies, properly laid on each other, and 
repreſent, in ſome meaſure, the whole exactly in mi- 
niature. We ſhould, notwithſtanding, be very much 
miſtaken, were we to conſider theſe little pyramids as 


the germ of the cryſtal; it is, ſtrictly {| peaking, no 


more than an element or conſtituent particle of it. It 


does not unfold itſelf, it remains as it was; but it 


ſerves as a.ſupport to other ſimilar pyramids, which 
are to be joined to it, and thus to augment the 
cryſtalline. maſs by ſucceſſive aggregates. The 
cryſtalline juice is not received, wrought, and aſſi- 
milated by ſtrainers or veſſels that are more or leſs 
fine, or more or leſs folded together, within the 


pyramid; it is already intirely prepared when it pro- 


cuꝛes the union of different molecules into one pyra- 
midal maſs, by virtue of the laws of motion and at- 
traction. This is the primary character which di- 
ſtinguiſhes brute from organized bodies; a character 
which we ought never to loſe ſight of, when we 
compare together beings of theſe two claſſes. 


'* Conſult Ch. OL of part vii. 
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Thus the bodies of plants and animals are ſpecies 
of looms, machines more or leſs compounded, which 
convert into the proper ſubſtance of the plant or ani- 
mal the various matters ſubjected to the action of 
their ſprings and liquors. Theſe machines, which 
are ſo ſuperior in reſpect of their ſtructure to thoſe 
of art, ſeem ſtill more ſo, when compared in their 
eſſential effects. Thoſe matters, which organical 
machines work, they likewiſe af/milate and incor- 
porate with themſelves ; they grow by this incorpo- 


ration, augment in their dimenſions every way, and 


during their growth, all their parts preſerve amongſt 


themſelves the ſame relations, the ſame proportions, 
the ſame exerciſe; all continue to diſcharge their 


proper functions; the machine remains in its ex- 


tended ſtate, what it was in miniature. It is a 


ſyſtem, a wonderful aſſemblage of an almoſt infinite 
number of tubes, differently formed, calibered, and 


interwoven, that like ſo many filtres purge, faſhion, 


and refine the nutritious matters. * Each fibre, 
what am I ſaying ? each fibrilla is in itſelf a machine 
in miniature, which, by performing analogous pre- 
parations, appropriates to itſelf the alimentary juices, 


and gives them the arrangement ſuitable to its form 
and their functions. The whole machine is in ſome 


meaſure only the repetition of all theſe Ie r machines, 
whoſe united ſtrength all conſpires to the ſame ge- 
neral end. + The excellence of organical machines 
appears in a conſpicuous light from other ſtill more 
ſtriking inſtances. They not only produce, from 
their own foundation, machines ſimilar to them, 
but a great number of them . wht ter of themſelves 
thoſe parts they had been deprived of, which vari- 
ous parts become afterwards as many machines, 


* See Part vii. Ch. 6, 
1 Part vii. Ch. 7. 
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206 THE ConTEMPLATION 
equally perfect with thoſe whereof they before made 
only a part, | : | 
We now perceive the wide giſtance there is from 
the moſt regular foſſil to the moſt ſimple organical 
machine; from a ſalt, a cryſtal, for example, to a 
liver wort, a polypus ; and how greatly that philo- 
ſopher, who had been held in ſuch great eſtimation, 
to whom we are indebted for the moſt profound de- 
grees of knowledge concerning the formation of ſalts 
and cryſtals, had miſapplied theſe terms, by repre- 
ſenting them to us as ſo many ſpecies of organical 
productions, placed in the ſcale between the vegetable 
and mineral. Salts, cryſtals, and all other foſſils of 
that kind, are not more organized than an obeliſk or 
tico. Art collects together materials for con- 
ſtructing an obeliſk, can cut them under certain pro- 
portions, and according to certain rules. Nature 
has obſerved nearly the ſame method in the conſtruc- 
tion of theſe little obeliſks, which we term /alts or 
cryſtals. She forms them of an infinite number of 
| minute regular bodies, faſhioned under invariable .. 
1 principles, which are the materials of theſe edifices. 
15 At other times ſne does not pay an equal regard 
to regularity and ſymmetry: ſhe amaſſes together 
materials of various kinds in a confuſed manner, 
which ſhe does not take the pains to ſhape with any 
degree of exactneſs, and with which ſhe compoſes 
more or leſs irregular maſſes. Many ſtones, flints, 
and minerals, are works of this ſort. She employs, 
no doubt, a great deal of art in. the formation of 
metals, and particularly ia that of the moſt perfect: 
but this art is very mych concealed ; it-is but little 
manifeſted from without, and we can only partly 
judge of it by certain remarkable effects and proper- 4 
ties reſulting from it. The broken pieces of ſome JF 
metals offer to our view certain ots which affect a 3 
kind of regularity or uniformity, and that may ſerve Y 
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or NATURE. 307 
to characteriſe the ſpecies of the ſame genus. The 


 malleability and ductility of gold are next to prodi- 
gies, and ſuppoſe in the elements of this metal a ho- 
mogeneouſneſs, a configuration, an arrangement, a 


connexion, which we ſhould admire as we do the 
workmanſhip diſplayed in certain foſſils, were we 
capable of penetrating into that myſtery, and diſco- 


vering the wonders of it. 


Other bodies compoſe no connected maſſes; they 
are ſpread out in layers, formed of ſeeds in ſome 
meaſure adhering to each other, whoſe figures have 
no regularity in them: ſuch are /ands and ſoils, 
Sands viewed thro a magnifying glaſs preſent us with 
a heap of little ſtones or pebbles, which are often 
tranſparent, and variouſly ſhaped and coloured. 


Soils are a maſs of ſpongy ſeeds or molecules, which, 


by imbibing the moiſture, augment conſiderably in 
circumference, and reſiſt the obſtacles that oppoſe 
their extenſion. | | 
Laſtly, fuids, as water, air, fire, ſeem formed of 
molecules that only barely touch each other. Theſe 
molecules are commonly repreſented under the image 
of very little ſpheres, extremely ſmooth, which yield 
to the ſmalleſt degree of force that tends to ſeparate 
them. But there is room to donbt whether the 
compoſition of all theſe fluids is as ſimple as we 
imagine it to be. They exhibit to us divers phæ- 
nomena that ſeem the reſult of a pretty refined me- 
chaniſm. By loſing its fluidity, and becoming ice, 
water does not change its nature; its molecules 
only aſſume new arrangements, new reſpective po- 
ſitions. They trace out various figures, in which 
the imagination is delighted on finding pretty exact 
imitations of different objects. Theſe are common- 
ly long ſpikes or needles planted on one another, and 
that form angles more or leſs acute. We now ex- 
amine every thing; and have been agreeably ſur- 
3 priſed 
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in nature or in the configuration of the molecules of 
water. Thoſe of air probably contain in them till 


more remarkable particulars. Its elaſticity and the 


manner whereby it loſes and recovers it, its property 


- of tranſmitting ſounds, and propagating with the 


greateſt exactneſs all ſounds and all the parts of har- 
mony, indicate that there is a ſecret and very in- 


telligent art in the compoſition of this fluid. There 
is certainly no leſs in the formation of a lar ray. 


thanks to that immortal genius who firſt made the 
diſſection of it, by whom we are informed that it is 


originally compoſed of ſeven principal and eſſentially 
different rays, that have each of them their proper 


refrangibility *, being the natural reſult of that He- 
cific diverſity of molecules which enter into their 
compoſition. What wonders lie hid in the abyſs 
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priſed on diſcovering that they were nearly ſixty de- 
grees. This pretty conſtant and ſo remarkable pro- 
portion apparently depends on ſomething particular 


* 


of a ray of light! But how much more profound 


an abyſs muſt the eye of a mite be, that can collect 
this light into a point! | „ 
The ſame general deſign compriſes all parts of the 


terreſtrial creation. A globule of light, a molecule 


of earth, a grain of ſalt, a particle of mouldineſs, a 
polypus, a ſhell-fiſh, a bird, a quadruped, man, 
are only different ſtrokes of this deſign, and repre- 
ſent all poſſible modifications of the matter of our 
globe. My expreſſion falls greatly beneath reality: 
theſe various productions are not different ſtrokes of 
the ſame deſigns; they are only ſo many various 
points of a ſingle ſtroke, that, by its infinitely varied 
circumvolutions, traces out to the aſtoniſhed eyes of 
the cherubin the forms, proportions, and concate- 


nation of all earthly beings. This ſingle ſtroke de- 


* Part vii, Chap. xi, 
| lineates 
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lineates all worlds, the cherubin himſelf is but a point 
of it; and that ApoRABLE HAND which drew this 


grole, alone poſſeſſes the method of deſcribing it. 


C HAP. XVIII. 
continuation of the ſame ſubjett. 


I D EAs croud upon us in treating of ſo rich a ſub- 


ject: we do not know either what to reject or 
retain, and regret as much the loſs of what we re- 
je, as we are fearful of not doing juſtice to that we 
retain, The polypus puts every thing into motion 


in the brain of a naturaliſt: a multitude of branches 
and boughs are joined to this little trunk. We 
ſhould here confine ourſelves to the principal 
branches, and leave the boughs to the naturaliſt, 


We ſay that organical machines convert into their 
own ſubſtance ſuch matters as are ſubjected to their 
action. This method of expreſſion is not very phi- 
loſophical. As there is no real generation“, it 


ſeems that there can neither be any real converſions, 


or real metamorþhoſes. Inſects will ſoon convince us 


of this. Every thing reſolves itſelf ultimately into 


new combinations, new arrangements, which we 


take for transformations. The ſame matter ſuc- 
ceſſively becomes plant, inſect, ſhell - fiſn, fiſh, 


bird, quadruped, man, almoſt in like manner as the 
ſame animal appears ſucceſſively under the very dif- 
ferent forms of caterpillar, chryſalis, and butterfly. 
The vegetable nouriſhes the animal, and the animal 
the vegetable. Vegetables and animals diſſolve, and 
are reduced by degrees into earth. + The earth, 

which renews her produCtions every year, conſiſts 


* Part vii. Ch. x. 
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merely of the remnants of theſe very productions. 
The earth-worm takes hold of theſe remnants; he 


1s provided with organs, by means of which he ex- 


tracts from them the organical parts they contain; 


they prepare, modify, and incorporate them with 
every part, in a direct relation to his ſtruure and 


end. The plant, in like manner, imbibes from the 
earth, air, and water, thoſe nutritious molecules 
which are diſſeminated therein: it works, reſelves 


them more or leſs, ſeparates ſome, collects others, 


and inveſts all of them with the modifications and ar- 


rangement ſuitable to its organization. We have 
taken a ſlight and diſtant view of the general prin- 
ciple of af/imilation. * That which is analogous to 
the nature of an organized being, is effectually 


wrought and admitted ; what is diſſimilar, on the 


contrary, is rejected. Thus, whereas in the mineral 


the molecules are diſpoſed externally, in an orga- 


"nized being they are internally arranged. They paſs 


thro' an infinity of varioufly ſmall veſſels, and at 


length penetrate into the coats of each fibre, which. 
they enlarge every way. bo 
There is therefore always a pre-exiſtent ground of 


organization in the vegetable and animal, which de- 


termines the choice and diſpoſition of the matters 
deſtined to increaſe. that ground. Alimentary mat- 
ters produce nothing of themſelves : they are incapable 
of forming the leaſt fibre; but they may cauſe it to 
unfold, and by incorporating themſelves with its 


texture, may become conſtituent parts of an organized 


whole. 


If that bright and exalted genius, who invented 


the organical molecules, had not advanced that they 
could organize; if he had not made them form the 


vegetable and animal ; if he had confined himſelf to 


* Part vii. Ch. vi. vii, 
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the conſideration of them as matter deſtined to per- 


form the developement of the vegetable and animal, 


he would have given his ſyſtem a philoſophical form 
which it has not, and which he could not have diſ- 
penſed with. 1 

Organized bodies of every kind renew themſelves; 
their wounds cicatriſe, conſolidate, and this conſo- 
lidation comprehends in ita thouſand ſurpriſing par- 
ticularities, which are difficult to explain, becauſe 
we cannot dive into the inmoſt ſtructure of the parts, 


and diſcover there the ſecret cauſes of ſo many various 


effects. We have ſeen a chicken's thigh that has in- 
tirely regenerated itſelf ; and what a number of par- 
ticular regenerations muſt that ſuppoſe ? What a 
number of arteries, veins, nerves, muſcular fibres, 
&c. were regenerated in this thigh? The polypus 
helps us to conceive theſe wonderful reproductions. 
The fibres compriſed in the compoſition of the bo- 
dies of great animals, may be conſidered as ſpecies of 


 polypus's, which ſhoot forth afreſh after ſection, 


and graft themſelves to each other. All the fibres 


of an organized body are not deſigned to unfold 


themſelves: a multitude of them are kept in reſerve 
in order to aſſiſt —_— divers accidents that threaten 


it. A wound, a fracture, aſcertain the value of theſe 


fibres; they procure the unfolding of them, by 
turning to their advantage the juices which had been 
employed for the growth or ſupport of thoſe fibres 
the wound had deſtroyed, and which provident na- 
ture knew how to replace. e Ce 
Laſtly, what light does not the polypus alſo throw 
on the firſt origin of organized beings ! Does not a 


mother-polypus, that is at the ſame time charged 


with ſeveral generations of polypus's, and with them 
compoſes a genealogical tree *, ſeem to inform us 


* Chap xy of this Part, 
pret ty 
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pretty clearly, that all theſe generations were com- 


priſed in the firſt, as this alſo was in the generation 
that preceded it ? 1 8 


P AR T. IX. 


Continuation of Animal Oeconomy conſidered in 
a Inſects. 


. 


Thoughts concerning the method by which the regene- 
ration and multiplication of arm-polypus's is per- 
formed. SET 


| '/ HE chick is not engendered *; neither is the 
plant + : are then the parts which are repro- 
duced by an arm-polypus engendered? If nature has 
pre-ordained the chick, if it was delineated in mi- 
niature in the egg before fecundation, it is at leaſk © 
very probable, that the parts which were regenera- 
ted from the polypus were alſo ſketched in miniature 
in the germs, and that their apparent generation is 
only a mere developement, 
A true philoſopher would not undertake to ex- 
plain mechanically the formation of a head or an 
| arm, how ſimple ſoever the ſtructure of this head 
or arm might be. In the moſt ſimple organical 
ſtructure, there is a certain number of relations; 
| theſe relations are ſo varied, ſo direct, all the parts 
are ſo ſtrictly united, ſo dependent on each other, 


* Part vii. Ch, x. 
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and all ſo conſpiring to the ſame end, that we cannot 
conceive that they had been formed after each other, 
and ranged in ſucceſſion like the molecules of a ſalt 
or cryſtal. Sound philoſophy has eyes which diſcern 
in every organized body the indelible ſtamp of a 


Work formed by a ſingle ſtroke, which is the ex- 
preſſion of that ADORABLE WILL who ſaid, Let 


there be organized bodies, and it was ſo, They were 
from the beginning, and their firſt appearance is 
what we very improperly call generation, birth. 

The eggs of oviparous, and the veſicular cluſters 


of viviparcus animals, which are likewiſe eggs, have 


been collected in an appointed place. Each egg, 
each veſicle originally contains a germ. * The 
germs then in moſt animals occupy a particular 
place, where they are kept for fecundation. 'The 
ovaries are this place, Imagine to yourſelf an ani- 
mal in which eggs or germs are univerſally diſperſed. 
Suppoſe that there is not a ſingle point of its body 
wherein there is not to be met with one or more 
germs, Suppole likewiſe that all theſe germs are 


fruitful of themſelves, and that in order to their un- 


folding, they need only the concurrence of certain 
circumitances. Conceive, in the laſt place, that all 
the parts neceſſary for the life of the animal are in- 
terſperſed throughout every part like germs, and 
that they are there placed in the doubling of a fleſhy 
kind of membrane, which is almoſt gelatinous, and 
forms a ſpecies of bowel or bag which is the animal 
itſelf. You have in this fiction a ſort of repreſen- 


tation of the polypus; and an explication of thoſe 


prodigies which have ſo much aftoniſhed you, + will 
be no more to you than a philoſophical paſtime. 
The ſolution of all thoſe little phyſical problems, in 


Part vii, Ch, viii. ix, 
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appearance ſo embarraſſing and complicated, will by 
this means be no more than the mere reſult of a pre- 
eſtabliſhed organization, the truth of which a,mul- 
titude of facts concur to convince us of. Moreover, 
and I intreat that this may be obſerved, that when I 
uſe the word germ, in ſpeaking of the polypus, I 
mean in general, by that term, all Pprefor mation, all 
pre-organization, of which a new being, a new poly- 
pus is the immediate r2/ulf, By what a number of 
different methods has the AUuTHoR of nature been 
able to Pre- organize beings, and what a variety of 
facts tend to prove a Pre- organization? 


You have icen the polypus multiply naturally by 


lips. Theſe llips are not formed of the juices of the 
polypus, they do not immediately reſult from the 
aſſemblage or union of certain molecules; they are 
not caſt in a model; I often repeat this, and can 1 


too frequently do it? Theſe flips, which are real 


polypus's, pre-exiſted in miniature in the germs, 
lodged under the cin, they only unfold themſelves, 


and the mother nouriſhes them, as a tree nouriſhes 


its branches. 

Recollect thoſe oviform bodies which are the prin- 
ciple of net -polypus's. * They are not real eggs; 
it cannot be affirmed that young are hatched from 
them: they are in fact the animal itſelf, wrapped 
up like a bottom of thread, and without any foldage 
to cover it, Probably the caſe is the ſame with re- 
ſpe& to lips of the arm poly pus: in their firſt ſtate, 


they may alſo perhaps be oviform bodies; they 


afterwards appear in the form of a little bud, which 
increaſes gradually in bulk and length, and this bud 
is itſelf a real polypus. The inſect was ſtill more 


diſguiſed before its appearance. It was perhaps ori- 


ginally only a certain pre- organization of the ſkin of 


* Sce Ch. xiii, of Part viii, 
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the mother polypus, by virtue of which it is capable 


of furniſhing this new production. 
Whilſt a flip is unfolding itſelf, it ſends forth of 


itſelf other ſlips; theſe other till ; becauſe all of 


them are provided with Proune germs, Which nu- 
trition diſplays. 

One half of a polypus divided tranſverſely acquires 
a new head and new arms. The ſection did not 
produce this head and theſe arms; what then has 
it done ? It has diverted towards the germs lodged 
near the anterior extremity of the trunk, the nutri- 


tions juices which would have been carried elſe- 


where. This ſuper-abundance of nouriſhment has 
diſplayed what would have remained folded up. 

An half of a polypus divided according to its 
length, at firſt takes the form of a half tube; that 
muſt needs be, fince the intire polypus has the form 
of a tube. The oppoſite edges of the halt tube ap- 
proach each other, and in leſs than an hour it is a 
perfect tube, without any apparent ſoldering. This 
regeneration is ſo ſpeedily effected, that in three hours 
time the little tube has obtained a head and mouth, 
and can ſeize and devour prey. The new has as 


yet only half the number of arms that belonged to 


the old polypus; but new ones ſoon ſhoot out on 
the oppoſite ſide, and thus rhe inſect is intirely re- 
generated, 


It is not more ſurpriſing to ſee the edges of one 


half of a polypus unite and graft together, than it is 
to ſee ſuch a union betwixt two pieces of bark that 


vegetate, It is indeed leſs ſo; becauſe the polypus 


is nearly gelatinous, all its parts are extremely ductile, 
and contain in them an infinite number of fibres and 


fibrillæ which only require to be unfolded: ſection 


turniſhes them with the means. 


5 Apply 
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Apply theſe principles to hydra's, and you will 
happily explain them. They only preſent us with 
the ſame phænomenon differ ently combined. 

The ſtructure of the polypus is ſo ſimple, that it 
might be poſſible that the production of a new 
mouth would indiſpenſably require the aſſiſtance of 
a pre · exiſtent and appropriated. germ. The n 
diſpoſition, and arrangement of certain en or. 
certain pre-organized particles that unfold themſelves, . 
might perhaps ſuffice to effect this. The mouths, 
that are formed on the middle of the body of a po- 
Iypus which is in part ſhifted back again, have very 
much the appearance of depending on a ſimilar 
cauſe. It is perhaps the ſame with reſpect to a 
mouth that is formed in any lip whatever. 

As the edges of a half-polypus unite together in 
order to form a tube, ſo likewiſe ſeveral pieces of a 
polypus, placed end to end, ingraft themſelves to 
each other, and form only one individual whole. If 
the ſuppleneſs and analogy of the parts contribute ſo 
greatly to the ſucceſs of grafts in plants *, how 
much more ſhould the grafts made with the poly pus 
be diſpoſed to ſucceed, fince all the parts of that in- 
ſect are nearly ſimilar or homogeneous, its ſubſtance 
is always extremely ſoft, and lives in an element 
very proper for preſerving i its ſuppleneſs. 

Each piece of a divided polypus has, like the ve- 
getable bud, all the viſcera neceſſary for life: it can 
then vegetate of itſelf. When it remains alone, jt 
paſhes forth a head or a tail. When it is placed end 
to end with other pieces, the vegetation cocfines it- 
ſelf to the uniting with ſuch parts as immediately 
touch it. The veſſels of the different pieces increaſe 
in length, have an intercourſe with each other, and 
eſtablith a direct communication between them, from 

whence reſults the unity of the whole. 


* Part vi. Ch, I RN 
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A polypus, when inſerted into another polypus, 
ingrafts itſelf to it, and both become only one. This 
fact is not more wonderful than the preceding. 
The ſkin of the interior polypus cleaves to that of 
the exterior. The latter then is as it were doubled. 
The analogy is the ſame in both caſes; and the in- 
tercourſe ſeems to be ſtill more eaſy in the ſecond. 
Arm polypus's of different ſpecies are grafted with 
ſucceſs; but there is indeed a greater degree of 
analogy betwixt ſuch polypus's than between the 
plum and almond-tree, which graft themſelves very 
well. Let us diſtruſt a marvellous circumſtance, 
which we admire too much in the animal, and not 
enough in the vegetable. 
A polypus, when chopp'd to pieces, affords as 
many little polypus's, as the fragments ir conſiſts of. 
Theſe fragments do not form themſelves into a tube, 
like the half of a polypus when divided according to 
its length. Nature varies her proceedings as there 
is occaſion. Each fragment is puffed up; a void 


ſpace is produced within, and this ſpace is a new | 


ſtomach. A head and arms ſhoot forth from their 
proper places, and this fragment ſoon becomes a per- 
fect polypus. ä f 
The ſkin of the polypus then is not ſimple, ſince 
in certain caſes there is a void ſpace made in it. 
Two membranes therefore divide themſelves in order 
to form a cavity, and this cavity is a ſtomach, It 
is not material for you to be acquainted with the 
cauſe whereby this ſeparation is performed: it is 
ſufficient for you to know that this new ſtomach is 
not more engendered than all the reſt. But do you 
perceive a great ſingularity now before you? This 
little polypus, or, if you will, this new ſtomach, 
was at firſt only a fragment of the ſkin of another 
polypus, or a very {mall piece of its ſtomach. The 
inſide of this {kin then is at preſent a part of the 
VoL. I. | outſide 
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outſide. of the new polypus, and this outſide is no- 
way different from that of any other polypus. The 
reaſon of this is, that the inſide of the inſect is ex- 
actly like its outſide. FL 
Lou can now therefore account for the polypus's 
being turned inſide out, without ceaſing to live and 
multiply. His viſcera are lodged in the thick part 
of the ſkin, This ſkin is the ſame throughout. 
It is then indifferent with reſpect to the life of the 
animal whether this ſkin be turned one way or 
another: the body always preſerves the form of a 
tube or bag. The outſide of the bag has, like the 
inſide, abſorbent pores, which can pump in the 
nouriſhment, and on occaſion become the organs of 
a new ſtomach. The polypus was not formed ſo as 
to be able to ſhift, but in ſuch a manner as to be 
capable of it +. 8 
Surprize and admiration cannot exalt their object, 
and ſeldom tend to explain it. How many falſe rea- 
ſonings have there been beſtowed on the polypus ! 
What miſerable objections have been ſtarted con- 
cerning the immateriality cf the ſoul! When we 
have not much reflected on the nature of mixed be- 
ings, the polypus appears an inexplicable myitery. 
By advancing ſome few ſteps nearer to ſound philo- 
ſophy, we are enabled to unravel this enigma, and 
the polypus no longer embarraſſes us. It has in all 
probability a ſoul. 'T his ſoul, is, like every other, 
indiviſible. It is the ſeat of my/z/F or of the perſo- 
nality of the animal. It reſides apparently in the 
head; we cannot account for the manner, and of 
what conſequence is that to us! A broken piece or 
fragment of a polypus is not a perſon; but it will 
become one, as ſoon as it ſhall receive a head. This 
head pre-exiſted in a germ: why might not a ſoul like- 


+ See Chap. xi, of Part iii. 
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wiſe pre-exiſt therein? Could not the ſame WIILI. 
that has ordained the pre-exiſtence of organized 
wholes, ordain the pre-exiſtence of ſouls ? Muſt iT 
wait for its being fecundated in order to animate 
the germ? What could be the motive for ſuch a 
previous permiſſion ? Has HE, who has created all 
things by a word, and by a Gngle WILL, had an 
infinity of particular, momentaneous, and ſucceſſive 
wills? Let us not clog with difficulty what is very 
ſimple in itſelf. If each germ has a ſoul, each germ 
is a mixed being. This being will become an /my- 
ſelf, a perſon, as ſoon as the organs ſhall ſufficiently 


Wo wry WF OWE 9 


unfold themſelves, in order to tranſmit to the ſoul 

the impreſſion of objects. 
, In a polypus divided according to its length, the 

perſonality remains in that part which retains the 
, head. By acquiring a head, the other part becomes 
p a new per/on, as diſtinct from the fi ſt as the young 
' of an animal is diſtinct from its mother. A 
% Thus a hydra is a compoſition of ſeveral Perſons, 
5 which have each of them their proper will. It is 
5 the {ame with reſpect to a mother polypus tranſ- 
0 formed into a genealogical tree, 
5 Pieces of the polypus grafted on each other, and 
4 — form but a lingle polypus, are only one per- 

on. 
0 Theſe, think, are pretty clear ideas concerning 
the regeneration of the polypus. Compare theſe 
8 ideas with ſuch as ſome philoſophers would ſubſtitute 
1 inſtead of them. We ſhall conlider elſewhere + what 
6 is the principal ſource of thoſe motions which are to 
ill appearance voluntary, that are obſerved in pieces of 
185 ſuch inſets before they have begun to regenerate 
5 themſelves, 

+ Part x. Ch, xxxiii. 
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OY 


CHAP. II. 


alice of theſe thoughts to the regeneration f 
| other zoophytes. 


'N the eighth chapter of the ſeventh part, you 

have ſeen the earth-worm regenerate; you bave 
contemplated very cloſely the progreſs of this rege- - 
neration ; you have remarked a little bud that grew 
at the fore-part of the ſtump, which, unfolding it- 
ſelf by degrees, became a vermiform appendage, a 
kind of little worm, that ſeemed to be ingrafted on 


the ſtump. 
This animal bud has diſcovered to you the firſt 


origin of the part that is re-produced. You have 


perceived that it was lodged in miniature under the 
fleſhy parts of the ſtump, and that the latter does 
not contribute more towards this production than 
the earth does to the plants that have taken root in 
it, | 

Thus the exrth-worm contains, like the 1 
a multitude of germs, which begin to unfold them- 
ſelves as ſoon as certain accidents convey towards 
them the nutritious Juices. The ſources of repara- 
tion are here in proportion to the accidents that may 
threaten the animal. But the re- production of the 
earth- worm is much more aſtoniſhing than that of 
the polypus. It is not only an enormous coloſſus in 
compariſon of the polypus, but its ſtructure is alſo 


much more compounded, It affords a more nume- 


rous apparatus of viſcera, veſſels, trachææ, muſcles, 
&c. It has a real blood, and this blood circulates, 
But it is beſides an hermaphrodite; it unites at once 
all the organs peculiar to the two ſexes, and theſe 
organs are of a very curious ſtructure. This inſect, 


ear in appearance is the moſt contemptible, would 
alone 


— 
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alone be ſufficient to exhauſt the ſagaci ty of the ableſt 
obſerver, tho poſſeſſed with a kind of philoſophical 


indefatigability of applying himſelf ſolely to the con- 


templation of it. What a gainer would phyſiology 


be from ſuch an inquiry? What a number of truths, 
concerning which we ſhould have no doubt, would 
then augment the treaſures of our phyſical knowledge ? 
In order to excite our admiration of the earth-worm, 
there only needs ſuch an hiſtorian as that of the po- 
1ypus. The obſerver who drew the firſt ſtrokes of 
the hiſtory of this worm, regretted his want of abi- 
lity to penetrate farther into the hiſtory of its re- 
production; but he has ſaid all that we could pro- 
miſe ourſelves from the object of his obſervations. 
The regeneration of freſn- water worms preſents us 
with the ſame phænomena as that of the earth- worm, 
and you have ſeen * that their ſtructure is likewiſe 
very much compounded. Several ſpecies of them 
are principally diſtinguiſned by their colour. All 
of them do not poſſeſs in the ſame degree the pro- 
perty of multiplying by „ip. In general, the po- 
lypus greatly ſurpaſſes them in this reſpect; perhaps, 
becauſe its ſtru&ture is more ſim ple; and it may alſo. 
be owing to its having a more ample proviſion of 
germs, Be that as it may, when we cut off the 
head or tail from the worms we are treating of, they 
do not themſelves become worms; but all or the 
greateſt part of the intermediate pieces, how {mall 
loever they be, very eaſily regenerate themſelves, and 


in a ſhort time produce an equal number of complete 


worms. | 
Regeneration firſt of all begins by a little puffing 

up of the anterior extremity : this puffing ſeems ana- 

logous to the vegetable roll. + The wound cloſes, 


* Conſult Chap. x. of Part viii. 
FT Part vi. Ch. x. 
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and quickly conſolidates. A little bud appears in 
the centre of the roll. This bud increaſes in ſize 
agd length by degrees. New rings and new viſcera 
begin to appear. You ſee from the reſt what is to 
follow. | ws 

You alſo very eaſily comprehend after what man- 
ner each piece vegetates of itſelf. It has in mini- 
ature the ſame viſcera as the whole exhibited at large. 
You have not forgot that the parts eſſential to life 
are here diſperſe throughout the whole body, and 
that circulation is performed in the ſmalleſt pieces as 
in the whole worm. a 
Little buds or tubercles ſometimes riſe on tae bo- 
dies of theſe worms, and give room to think that 
they are young ones growing from them, lips re- 
ſembling thoſe of the polypus, having the ſame origin 
and end. 5 | > 

This ſpecies of worm, from certain pieces of 
which a tail ſhoots forth in the part where a head | 
ſhould have been produced, affords a very ſingular - | 
phænomenon, which the frequency of it does not 
permit us to. conſider as the mere effect of chance. 
* It alſo proceeds Jeſs from chance than the produc- 
tion of this ſupernumerary tail. It is too well orga- 
niſed not to have the ſame origin as that which ſhoots 
forth at the poſterior extremity. But we cannot 
pretend to ſay what are the cauſes which here de- 
termine a tail to take the place of a head. We only 
know, that this kind of worm is very much expoſed 
to the loſs of its hind part; it is therefore in all pro- 
bability furniſhed with more means for repairing this 
loſs than that of the fore- part. | 

'The nature of this book forbids my enterzng inta 
particulars, I muſt confine myſelf to the making 
wy readers ſenſible of the analogy of re- productions, 


* Sec Ch. x, of Part viii, 
and 
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and to reduce them to the principles which philoſo- 
phy avows. I do not then examine whether the 
germs that effect the reproduction of a new part, 
are the ſame that cauſe the natural multiplication of 
the ſpecies? The deciſion of this queſtion is of very 
little conſequence to us: it moſt of all concerns us 
to know, that every organized production ſuppoſes 


BW +0 wb 


. a preformation, a primordial deſign, which the un- 
. folding ſets before our eyes, and whereof reaſon 
1 eaſily diſcovers the beauty, neceſſity, and end. 
8 As a head unfolds itſelf at the anterior extremity 
of a polypus or worm, ſo there likewiſe. does near 
be the poſterior extremity of the dart millipes +, but 
it whereas in the former this developement is occaſi- 
8 oned by ſome accident, in this it is intirely owing 
n to nature, who has varied as ſhe pleaſed the me- 
thods of multiplying, by ſubjecting them all to the 
f univerſal law of evolution. At the fame time that a 
d new head unfolds itſelf in the milli pes, thoſe parts 
ar of the poſterior extremity which are connected with 
ot the reſt of the body grow weak. Different veſſels 
8. break or are obliterated, and from thence reſults the 
Co ſeparation of the poſterior extremity, which is itſelf 
ab become a perfect millipes. 
ts There is undoubtedly ſomething analogous in the 
0 Funnel polypus. But all analogy ceaſes in cluſ- 
E 


ter polypus's: ꝓ conſequently there is no conjecture, 
Ny no hypotheſis which can help us to conceive the 


ed myſtery of their multiplication. Beſides, how can 
2 ſuch minute bodies be made the ſubject of experi- 
his ments? It is ſufficient that we can perceive their 
forms and diviſions« Were we to ſay, that the 
q bulb is a ſingular ſpecies of ovary, which actually 
vs , contains all the bells which ſhould grow from their 
ns, 
+ Ch. xiv. of Part viii. 
* See Ch. xii. of Part viii, 
1 Ibid, Ch. x, 
nd 2 J Ibid, Ch. x1 
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natural diviſions, we ſhould compare thoſe things 
together which are very diſſimilar. Cluſter polypus's 
are placed at ſuch a great diſtance from thoſe ani- 
mals which are moſt familiar to us, that we ſhould 
be in great danger of deceiving ourſelves, were we 


to borrow compariſons from the latter in order to ex- 


plain the former }. 
Let us without heſitation' forbear to form conjec- 


tures concerning what nature conceals from us. Di- 
Viners in natural hiſtory are a ſpecies of empirics, 


Who rarely attain their end, and when they happen 


to gain it, it is moſt frequently accompliſhed by ac- 
cident. A philoſophical obſerver knows how to ſet 
bounds to his curioſity. He can doubt, nay more, 
be ignorant of ſome things. His ſteps are directed 
by the rules of ſound logick, which he never tranſ- 


greſſes. Though the method of engendering in 


cluſter polypus's bears no reſemblance to that of any 


yet known tous, it muſt nevertheleſs be acknowledged 


that i: is always conſtant, uniform, and regular, 
and that alone ſufficiently evinces that it is not the 
immediate reſult of a fortuitous concourſe of certain 
molecules, and the common laws of motion. There is 
here, as every-where beſides, an original deſign, de- 
termining the nature, time, and progreſs of the 
tvolution. 

Polypus's have furniſned us with many philoſo- 
phical reflections“. We are far from having ex- 


hauſted them. We did not expect to ſee ſuch ani- 


mals; neither did we preſume to imagine we ſhould 
meet with ſo many different ſpecies, and ſuch ſtrange 
forms, in infuſions of every kind. How do certain 
animalcules of divers infuſions likewiſe differ from 


all other animals by their method of living, grow- 


1 Confult Ch. xvi. of Part viii, 
® Part viii, Ch. xvi, xvii. xviii. 
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ing, and engendering ? But as we had refuſed to 


acknowledge that for an animal which was really 


ſuch ; ſo, on the other hand, we had conſidered 
that as an animal which in reality was a vegetable. 
Some had pretended to have diſcovered real living eels 
in the flour of blafted corn; had condeſcendingly de- 


ſcribed the various and ſpontaneous motions of theſe 


microſcopic eels; and had aſtoniſhed us by affirm- 
ming that they remained alive in the grain for the 
ſpace of ſeveral years; and that in order to reanimate 
and revive them, it was only neceſſary to moiſten 
the flour in a moderate degree. We have ſince 
been induced to think, that theſe were not real 
eels; but that they were in truth zcop4þytes, that 
owed their origin to a certain decompoſition of the 

parts of the grain. | 
We are indebted for this ſo extraordinary an ex- 
plication to that excellent. obſerver: who had diſ- 
cloſed to us the admirable mechaniſm of the Sewn 
of the calmar. He would undoubtedly have diſtin- 
guiſhed the falſity of it, had not deceitful appear- 
ances prepoſſeſſed him in favour of equivocal gene- 
rations. A more exact philoſopher,. who has de- 
voted his talents to the tracing, out the cauſes of the 
corruption of grain, is aſſured, that what: had been 
at firft taken for cels, and afterwards for. zoophytes, 
was only the fibrous part-of the grain, which the 
moiſture put in motion. This motion did not ap- 
pear to him to belong properly even to the fibres, 
but to the globules of ſap contained in.them ;. for, 
according.to him, the ſap is intirely compoſed of 
globulous bodies, which are ſuſceptible. of. certain 
motions, We mult indeed give credit to him, ſince, 
independently of the proots he gives of his wiſdom 
and exactneſs, he adds: Tis is afferted from a pure 
love of truth, and not with a'view ie demonſcrate 
: L 5 the 
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the falſity of the lem publiſhed by ſome great na- 
rural philoſephers a few years ago *. + 

The art of obſerving, though ſo uſeful and ap- 
parently {o univerſal an art, is not common : I refer 
all ſuch as do not poſſeſs the rules of it, and whoſe 
intereſt it is to poſſeſs them, to the Memoirs of In- 
ſects, and the Hiſtory of Poly hi. 


CHAP. III. 


Though ts on the multiplication performed without the 
concurrence of the ſexes 


+ 2 is very Alen that if we had not ſeen the 
A coupling of animals, we ſhould never have ſu- 
ſpected that in order to produce an individual, the 
concurrence of two individuals of the ſame or dif- 
ferent ſpecies was neceſſary. The generation of the 
vine · fretter + appears to us much more ſimple, and 
it is ſo in effect. Polypus's multiply likewiſe with- 
out copulation, or any ſenſible fecundation. Ve- 
getables offer to us the ſame method of multiplica- 
tion, which we do not attend to. They produce 
annually organized wholes, that do not ſeem to owe 
their developement to the action of the duſt of the 
framina + : theſe wholes are the branches and lips. 
When we know that every organized body is 
contained in miniature in another of the ſame ſpe- 
cies, it ſeems that nothing more is wanting in or- 
der to cauſe it to unfold, than the nouriſhment it 
may derive from its parent. Experience however 
convinces us, that the generation of the greateſt 
part of animals, and that of ſeeds, requires a fo- 
reign aid, and that the diſtinction of ſexes is the 


—— 9 - 


* Se Etran gers, tem. iv. p. 374. 
＋ Ch. viii. of Part vili. 
1 Part vi, Ch. vii. 
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foundation of the ſingular method which nature here 
puts in practice. _ 

We have treated largely of this method in the ; 
ſeventh part. We have there pointed out the ge- 
neral principles of fecundation *; and have there 
laid down the reaſons which concur to confirm that 
the fecundating liquor is at the ſame time a true 
ftimulant_ and a nutritious fluid. We have ſhewh 
that the heart of the embryo hath need of the ac- 
tion of this ſtimulant to enable it to ſurmount the 
reſiſtance of the /o/ids, particularly the bony ſolids ; - 
and that the different parts of the little organical 
machine find in the fecundating fluid an aliment 
proportioned to their extreme delicacy. Recal to 
mind thoſe pretty luminous principles, and reflect 
awhile with me on that multiplication which is ef- 
fected without the concurrence of the ſexes. 

It may be affirmed in one ſenſe, that the parts 
reproduced by a polypus, an earth-worm, &c. are 
as really engendered as the young of an animal. 
The former, ag well as the latter, are little organi- 
cal wholes, which unfold themſelves in a great 
whole, that foments and nouriſhes them, The 
firſt have for their end the reintegration of the ani- 
mal ; the latter the preſervation of the ſpecies. Re- 
integration ſhould not depend on the ſame means 
which procures the preſervation of the ſpecies in 
molt animals. Hereby the means would not corre- 
ſpond to the end. The broken pieces of a. worm 
could not couple. Each piece then contains germs: 
within it that are fecund of themſelves, or that can 
unfold themſelves without any other aſſiſtance than 
the juices afforded them by the ſtump. 

Nothing is more ſimple and eafier to conceive 
than this kind of generation. We have many oth 


N Part vii. Ch, x, 
L 6 examples 
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examples of organized bodies that unfold themſelves 
after the fame manner. The moultings of animals 
are performed the ſame way. The germs of the 
new down, new feathers, and new ſkin, unfold 
themſelves ſpontaneouſly, and we ſee that this is 
alſo the method by which the butterfly unfolds it- 
ſelf in the caterpillar. 

The germs, therefore, we are ſpeaking of, muſt 
reſiſt leſs than others. They are more penetrable, 


have particular connections with the veſlels of the 


animal in which they grow, which the generality 
of germs have not. By virtue of theſe the germs 
immediately receive from the animal the. nouriſh- 
ment that canſes them to grow. They unfold 
themſelves in the animal, like the ſeeds in the earth. 
By means of their peculiar conſtitution and pene- 
trability, they admit this nouriſhment more or leſs 
wrovght ; they alſo work it, incorporate, and thus 
diſperſe it intoevery part. Apply this to the branches 
and ſhoots of trees. 
The germs of the /liþs of the arm polypus are 
without doubt formed on the ſame model; the or- 
an which in theſe germs conſtitutes the principal 
power of life, poſſeſſes a force ſufficient to over- 
come the reſiſtance of ſuch parts as are purely gela- 
tinous, and that muſt always remain ſo. Remark 
on this occaſion, that all or moſt of the animals 
that multiply without coupling, have nothing in 
them truly bony. 
The vine-fretter is ftill more embarraſſing. It is 
very certain that it propagates without copulation. 
It has notwithſtanding an extremely well-charac- 
teriſed ſex, and couples. We can only as yet form 
conjectures concerning the uſe of this coupling. 
I refer on that head, to the eighth chapter of the 
eighth part. The young of the vine-fretter are ori- 
ginally incloſed in a ſpecies of eggs. They require 
88 
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a certain degree of heat to hatch them in their mo- 
ther's belly, and bring them forth alive. If they 
want this degree of heat, they do not unfold them- 
ſelves, or only in a ſmall degree. The liquor of 
the male perhaps ſupplies this defect, and gives a 
force to the heart, which it could not obtain with- 
out it. 


CHAP. IV. 


The millipes from which new legs Shoot forth as it 


grows, 


wW E have taken a ſlight view of a * millepes that 
propagates after a very extraordinary man- 

r: we ſhall now make mention of another, which 
is equally remarkable for its method of growing. 
When it has arrived at its full growth, it has not 
leſs than two hundred feet, When it is firſt 
hatched, it has only ſix. But in four days time 
there appear eight more. The number of its rings 
likewiſe increaſes in proportion to its age; and by 
this ſingular developement of legs and rings, it is 
brought by degrees to a ſtate of perfection without 
undergoing {1y metamorphoſis, 

It would icem as if nature had propoſed to her- 
ſelf a kind of diverſion in the formation of inſects. 
She has laviſhly beſtowed on them members and 
organs, which ſhe has diſtributed but ſparingly to 
other animals; to one ſhe gives two hundred legs; 
to another, twenty thouſand eyes; to a third ſe- 
veral hundred lungs, &c. The production of new 
legs, new rings, a new head, and new viſcera, 
ſcem in theſe inſtances to be attended with no 
greater labour or difficulty than the production of 
new hairs or new feathers. 


* The dart millipes, Ch, xiv, Part viii. 
She 
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She often likewiſe diſguiſes the ſame inſect, and 
preſents it to us ſucceſſively under ſuch oppoſite 
forms, that they ſeem to compoſe ſo many diſtinct 
— i This leads us to the metamorphoſès of 
infects, 
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CHAP. V. 
The metamorphoſes of inſects. 


M OST animals, and even a great number of in- 
ſes, retain during their whole life-time the 
ſame form they bore at their birth. They are eſ- 
fentially the ſame in their old age as they were in 
their infancy. They advance in growth, maturity, 
and age, without experiencing any other changes 
than a few variations in their colour, marks, and 
texture of their membranes. f 
The inſects we have at preſent before us, under- 
go, on the contrary, ſuch great changes, either in 
their exterior or interior part, that an individual of 
the ſame kind, when firſt produced, differs in every 
reſpect from the ſame individual when arrived at 
the age of maturity. This difference conſiſts not 
only in other colours, marks, and textures, but 
likewiſe in other motions, forms, proportions, or- 
gans, and procedures. The life of theſe inſets 
is naturally divided into three princtpal periods, all 
of them affording different ſcenes, which the con- 
templator of nature conſiders with equal ſurprize and 
- pleature. 
In its firſt period, the inſect is ſeen in the form 
of a worm. Its body is long, and compoſed of a 
number of rings in ſucceſſion, which are commonly 
membranous, and jointed into each other. It crawls 
along, either by the help of the rings or hooks it is 
frequently provided with, or 138 the aſſiſtance of 
ſeveral 
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ſeveral pair of legs, of which they have ſometimes 
a conſiderable number. Its head is armed with teeth 
or pincers, and fometimes- with hooks or a kind of 
pick-axes. Its eyes are {ſmooth *, and few in num- 
ber. It is abſolutely deprived of ſex. The blood 
circulates from the hind-part towards the head. It 
breathes either through little apertures or /#igmata 
placed on each fide of the body, or elſe through one 
or more tubes ſituated at its hind-part. 

In the ſecond period, the inſect appears under 


the form of a nymph or chryſalis.” It is now no 


longer a worm; it is an inſect properly /o called t; 
but all its members which are incloſed within one or 
ſeveral coverings, are all folded together under the 
breaſt, and remain there without the leaſt motion. 

This metamorphoſis is performed different ways 
in different ſpecies. Sometimes the ſkin of the 
worm opens itfelf, and leaves a paſſage for the new 
inſect, cloathed with its proper teguments. At 
other times the ſkin about it hardens, and becomes 
a ſpecies of cone, which intirely conceals it. 

When the infect, after having caſt off the ſpoils 
of the worm, appears to view with all its exterior 
parts, which are involved only in particular cover- 
ings, that are ſoft and tranſparent, which do not 
confine them to the body, it is then called a nymph. 

When to theſe particular coverings, there is 
added one common and cruſtaceous covering which 
joins them all to the body, and covers them with- 
out concealing them, it is termed a chryſalis. 

Laſtly, when the nymph remains incloſed under 
the ſkin of the worm, it may be deſcribed by the 
epithet of the worm. ſtin nymph. 

The ſtate of the nymph, as well as that of the 
chryſalis, is generally a ſtate of ination, wherein 


| * See Che xviii. of part iii. 
+ See Ch, xvii, of part iii. 
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the inſect ſeems to be dead. Being at that time 
plunged in a kind of ſleep, outward objects do not 
affect it, or at leaſt but ſlightly. It cannot make 
uſe of its eyes, mouth, or any of its limbs. Its life 
is as it were intirely inward. It is preſſed by no ne- 
ceſſity, nor occupied by any care. As it-is deprived 
of the faculty of moving itſelf, it remains fixed to 
the ſpot where fortune has placed it. It is never- 
theleſs at liberty ſometimes to change its place; but 
its progreſs is for the moſt part flow, painful, or 
conſtrained. The blood circulates; but whereas in 
the worm this circulation is made from the hind- 
part towards the head, it is here performed from 
the head towards the hind- part. Reſpiration has 
ſuffered but an inconſiderable change in the worm, 
the principal organs of it were placed at the hind- 
part; in the preſent caſe theſe ſame organs are found 
at the fore-part of the animal, 

In the third period, the inſe& advances to com- 
plete organical perfection, ſuitable to the rank it is 
to hold in the corporeal world. The bonds of the 
nymph or chryſalis are already broken; the inſect 
begins a new life. All its members, which before 
were wrapped together ſoft and motionleſs, diſplay 
themſelves, grow ſtrong, and are put in exerciſe. 
Under the form of a worm it crawled; under that of 
a nymph or chryſalis, it dragged itſelf along: under 
the laſt form, it was able to walk, being carried on 
fix ſcaly legs. Two or four wings are faſtened to 
its corſelet, with which it flutters in the air. Its 
head is adorned with antennæ + or plumes of fea- 
thers. Inſtead of teeth or hooks, to divide a coarſe 
aliment, he has a trunk that imbibes the moſt deli- 
cious juices of flowers. Inſtead of a ſmall number 


* Chap, xviii. of part iii. 


+ Ibid, 
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of lee eyes, which had been given to the worm, 
the new inſect has received ſome ſmooth and /ha- 


- green'd ones t, and of theſe to the amount of ſeveral | 
fa thouſands. Laſtly, thoſe ſmall tubes, which in ſome 9 
11 ee are placed at the anterior part of the nymph, i 
K have diſappeared, and the lateral ſtigmata alone ſub- | 
ſiſt. 1 
5 The inſide of the inſect has not ſuffered fewer f | 
2 changes than the outſide; and theſe changes muſt 
* be ſo much the more confiderable, in proportion as 
- the manner of life of the firſt period differed from 
* that of the laſt. The ſame inſect, which, in the . 
4 two firſt periods, was an inhabitant of the water, 5 
8 70 frequently become an inhabitant of the air in the 934 
a | 
? The texture, proportions, and number of the 4 
J veſſels, therefore, are liable to great modifications. 2 
Some acquire more conſiſtence; others, on the con- j 
7 trary, are rendered more fine and delicate; others 
5 receive a new form; fome are intirely ſuppreſſed; 
4 and others only in part; others, laſtly, which ſeem 
+ not to exiſt, unfold themſelves, and become viſible. 
4 Of this latter ſort the organs of generation are the 
principal. The worm was of no ſex; being in- 
4 veſted with a new form, the inſect was rendered ca- ) 
"I pable of engendering. 
g There are inſects which hold a mean rank be⸗ * 
: twixt thoſe which preſerve the ſame torm during 11 
4 their whole life-time, and ſuch as undergo tranſ- } | 
4 formations. The inſects I mean can neither properly "v1 


be ſaid to paſs through the ſtate of a nymph, or that 
of a chryſalis. Their life is only divided into two 
periods; they walk in the firſt, and fly in the ſecond. 
Thus their whole metamorphoſis is principally re- 
duced to the taking of wings, and that is effected r 


t Chap xviii. Part ili. 
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without occaſioning any conſiderable alteration either 


in their form or manner of life. The ſtate in which 
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theſe inlets are when they are near becomin 


winged, may receive the name of nymph 3 
. called. | 


| Moſt inſets that transform theinſelves. caſt the | 


| dein of the worm, but we have ſeen ſome that have 


retained it: theſe are to paſs through a middle ſtate, 
before they appear under that of a nymph. They 
aſſume the form of an cblong ball, under which 
none of the parts peculiar to the nymph are to be 
ſeen. This extraordinary metamorphoſis deſerves 
to be more attentively conſidered by us. 


VI. 
be metamorphoſis into an oblong ball. 


AFT ER having ſeen a great number of inſets 
diveſt themſelves of the ſkin which their firſt 
form gave them, in order to aſſume that of a nymph, 
we are ſtrongly inclined to think, that the caſe is the 
fame with reſpect to all inſets that undergo this 
kind of metamorphoſis. - We have had frequent oc- 
caſion to acknowledge, that the proceedings of na- 

ture are not always uniform, and that ſhe can ac- 
compliſh the ſame end by very different ways. Look 


at this little oblong, black, ſmooth, and ſhining 


cone. It moſt reſembles thoſe cones which many in - 
ſefts conſtruct to metamorphoſe themſelves in. 


However, it differs from them in ſome very eſſential 


particulars. View it through a microſcope ; you 
will then perceive in it ſome annular inciſions, but 
not very deep, which diſcover to you its true nature, 
and at the ſame time inform you, that it is nothing 
but the ſkin itſelf of a worm, which is become 
round, and has contrafted a hardneſs. Open it 
gently 


4 3 
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gently with the point of a needle, you are ſurpriſed 


to find nothing in it but a quantity of a kind of pap, _ 
in which you are able to diſcover nothing. The in- 
ſect has but lately loſt its form of a worm; how has 
it been reduced into that {oft ſubſtance ? How will 
that become an inſect ? Suſpend your queſtions, 
and open a cone that is leſs recent than this. What 
do you diſcover in it? A little maſs of oblong whitiſh 
fleſh, in which you cannot perceive, even through 
a magnifying glaſs, the leaſt ſign of members or 
organs. In « word, you have before you an oblong 
ball. Do not imagine that this ball is a caſe that 
contains a nymph: it is itielf a nymph that is very 
much diſguiſed. Preſs the ball a little: the legs 
begin now to ſhew themſelves : they come out of a 
little ſocket, that is at one of the extremities of 
the ball. Augment the preſſure by degrees; you 
will force all the parts of the nymph to appear. 
They therefore exiſted already, and you had not 
any doubt of it. They were ſunk and infolded 
within the ball, almoſt as the fingers of a glove | 
might be in the hand of the glove. 

If you could make the ſame experiment on the 
oviform bodies of net-polypus's , and on the buds 
of arm-polypus's +, that you have lately ſo happily 
made on the chlong ball, you would probably oblige 
the little polypus to produce itſelf, and by that means 

accelcrate the time of its birth. | 

Inſects that paſs through the ſtate of an cblong 
ball can therefore form themſelves a cone of their own 
ſkin. All the parts of the nymph ſeparate them- 
ſelves by little and little from this ſkin. It grows 
round and hard about them; and under this ſingu- 
lar arch they make an end of perfecting themſelves. 


Ch. xiii. of Part viii. 
t Ibid, Ch. XV, 
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They are at firſt only of the conſiſtence of a pap. 
This thickens by degrees. It aſſumes the form of 
an oblong ball; and when all the members of the 
nymph have acquired a certain conſiſtence, they iſſue 
one after another from the inſide of the ball, and 


arrange themſelves like thoſe of other nymphs. 
By becoming a kind of cone, the ſkin of the in- 


ſect does not loſe, in all the ſpecies, the form that 


Was proper to the worm: ſome of them preſerve it 
fo well, that the metamorphoſed worm ſcarcely dif- 
fers at all from the worm that has not been yet 
transformed. | 


CHAP. Vn. 
The ſpider-fly. 


Hen that ſhould lay an egg as large as herſelf, 

from which a cock or a hen would be hatched, 
may offer to us ſuch a prodigy, as we ſhould find 
ſome difficulty in believing, even on the report of 
our own eyes. A fly, that is troubleſome to horſes, 
and whoſe form has cauſed it to be named the /þi- 
der Ay, affords us ſuch a prodigy; and it ſhould not 


ſeem the leſs ſtrange to us becauſe it takes place 


only in an inſet, Were there a law in the orga- 
nical kingdom, to which we know no exception, it 
would aſſuredly be that which ordained every orga- 
nized body to grow after its birth Nevertheleſs 
here is a fly that lays a ſpecies of egg, from which 
is produced another fly as large and as perfect as the 
mother. This egg is almoſt round, white at firſt, 
and afterwards of a black or ebony colour, that is 
ſomewhat bright. The ſhell is firm and poliſhed — 
but I mult haſten to undeceive my reader; this is 
not a-real egg, but has only the appearance of one ; 
it is the inſect itſelf that has aſſumed the form of 


an 
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an oblong ball, in a cone made of its own ſkin. The 


thing is not the leſs wonderful on that account. All 


inſects that metamorphoſe themſelves go through 
their various transformations out of the belly of 
their mother. They are indeed to grow conſide- 
rably before they undergo their firſt transforma- 
tion, but do not grow at all afterwards, We have 
then an inſect that transforms itſelf in the very belly 
of its mother, and acquires no farther growth after 
it has iſſued from it. 7 | 

Do not ſuſpect the truth of this fact; it is very 
well atteſted; but I will not leave any doubt in 
your mind concerning it. Theſe cones of the ſpi- 
der-fly, theſe pretended eggs, have been opened at 


different times, in them have been found the ſame. 


things that are diſcerned in the ob/ong bali nymphs, 
when obſerved at their different ages. I can inform 
you moreover, that there have been diſcerned ftig- 
mata in this ſpecies of cone that might be taken Br 
a real egg, which is an evident proof that it was 


the ſkin of a worm that has transformed itſelf under 


this very ſkin. An egg is without motion ; our cone 


has ſome that are very viſible, and in certain circum- 
ſtances the inſide admits of their being ſeen, which 
attracts the attention of the obſerver. He ſeems to 
diſcern little clouds that ſucceed each other with- 


out interruption, and that paſs, with a progreſſive 


and pretty uniform motion, from one end of the cone 


to the oppoſite one. - In the cones that are abortive, 
or laid before the time, theſe ſhadowy layers have a 


contrary direction from that which they have in the 


cones at the full time. You have ſeen that the cir- 
culation varies its courſe in the nymph *: ſince our 


ſhadowy layers change theirs likewiſe, they pretty 


clearly indicate to us, that the abortive cone is the 


* Chap. v. of this Part, 
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worm itſelf, that has not yet gone through its me- 
tamorphoſis. This worm is in truth a very ſingular 
being; it has neither head, mouth, or any mem- 

ber: it is in appearance nouriſhed like the eggs of 
birds, in the Zranks that incloſe them. A nice 
diſſection demonſtrates the ovary of the fly, and the 
worm lodged in the middle, 


? 


EH AP. VIII. 
Reflexions. 
; T HE natural philoſopher ſhould in a particular 


manner inſiſt on exceptions to ſuch rules as are 

_ eſteemed general. Nothing can be more proper than 
this, in order to form the judgment, and fore-arm 

it againſt precipitate concluſions, which are the moſt 
dangerous rock to the phyſical inquirer. When ani- 
mals were divided into viviparous and oviparous, it 

was thought that all the ſpecies were comprehended, 

and the animal kingdom exhauſted. The vine-fret- 

ter came firſt to claſh with this famous diviſion, and 
convinced us that an animal was at the ſame time 
-viviparons and oviparous. The arm-polypus next 
appeared, and prefented us with an animal, that, 

_- - multiplying by /i, might with good reaſon be called 
ramiparous. There have even been obſervations 
made which ſeem to prove that it is likewiſe ovipa- 
rous. Another ſpecies of polypus, that multiplies 
alſo by ſlips, and is extremely well characteriſed by 

a a ſort of Plume, lays real eggs. Theſe eggs may be 
preſerved in a dry place for the ſpace of whole 
months, like the ſeed of ſilk-worms; and ff after- 
wards {own in water, there will be produced from 
them as many polypus's. The bulb “* polypus may 


* Ch, xi, of Pert viii. 
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be depicted by the epithet of Bulbiparous. But 
how ſhall we deſcribe the multiplication of other 
cluſter- poly pus's, that of the net-polypus's *, and 
of the dart millipes +? Laſtly the ider Ay preſents 


us with another method of multiplying, in which 


there is nothing that is common with any of thoſe 
above-mentioned, and which is attempted to be ex- 
preſſed by the term nymphiparous. How many other 
methods of propagating will there be diſcovered 
every day, for which it will be neceſſary to create 
new terms! Conſider the rapid progreſs of natural 
hiſtory for theſe thirty years paſt: you will imagine 
that you ſee a giant advancing in his career, and 
only meaſuring his ſteps by his conqueſts. It had 


languiſhed for ages amidſt the obſcurity and barba- - 
riſm of the ſchools, till awakened by the voice of 


Redi, animated by thoſe of Malpight and Swammer- 
dam, and ſupported, encouraged, and excited by 


thoſe of a Valliſnieri and Reaumur, it overleaped the 


night of chaos, and trampled on ignorance, error, 


and prejudice, which, like ſo many monſters, nad 


defended the avenues of nature. Who can tell 
where the conqueſts of ſo powerful a man may ter- 
minate? He will at length prevail over all nature, 
and the annals of His life will 8 the hiſtory of 
our globe. 

The ancients, who had but a partial diſcernment 


of objects, did little more than copy each other. 


The firſt moderns copied them in their turn. They 
read in the ancients what they ought to have read in 
nature; but the ſeals of the book of nature had not 
yer been broken off. A fortunate event enriched 
other moderns with new eyes; ; and the ancients had 


* too much deſpiſed, becauſe they bad appeared 


* Chap. xiii. of art viii. 
T Ibid. Char. xiv, 
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as a ſpecies of blind men. Art or accident may per- 
haps give better eyes to future moderns; and the- 
moderns of our times will themſelves be conſidered 
as involved in darkneſs. 
. HAP. IX. 


A ſteteh of a general div ifion of inſets. 
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118 | T HE different methods whereby inſects arrive to 
h 1 | a ſtate of perfection, ſeem to divide them na- 
. turally into ſo many claſſes. I am going to attempt 


to delineate the principal ſtrokes of this diviſion; 
but muſt previouſiy acknowledge, that I do not con- 
bo ider it to be ſo much a diviſion, as a mere table of 
Hans metamorphoſes, I have not forgot my refleCtions 
| on nomenclators *, and on the imperfection of our 
Fo knowledge in natural hiſtory +, We are far from 
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being arrived at the time wherein we may form a 
| : | good diſtribution of inſets. This which I venture 
þ do give a ſhort view of, had been already adopted 
in the laſt century by a great obſerver, who drew 
4 1 the firſt outlines of it. 
_ l have given the name in/efclogy to that part of 
13 , natural hiſtory which has inſects for its object: that 
\ | of entomology, which is intirely Greek, would un- 
F doubtedly have been more ſuitable, which has been 
. remarked; but its barbarous ſound terrify'd me. If 
Ware” + the public will determine this point, I will abide by 
„„ their deciſion. 
INS EC Ts, conſidered at their firſt production, are 
3 1 under two general * 


3 B ; * Chap. i ix. of Part viii. 
1 ; + Ibid, Chap, xvi. xvii. 
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The firſt comprehends inſets with an INVARI- 
ABLE FORM, or that retain the ſame form during | 


their whole life. 


The ſecond comprehends inſects with a vARI- 


ABLE FORM, or that are to undergo metamorphoſes. 

To the firſt claſs belong all ſuch inſects. as may 
be multiplied by /iþs, that are . deſcribed by 
the ſomewhat improper epithet of zoophytes,, leachts, 


worms of the human body, ' mites or k. 
; ſpiders, wood-lice, millepedes, Re. 


There need not want characters for ſubdividiny 
this claſs, The legs would furniſh. one, | whic 
might be taken from the ſtructure itſelf, and would 


afford two ſubordinate claſſes. | The firſt; compre- 
hending apodes, or inſects bred without "Feet, the 


ſecond, Polypodes, or inſects bred. with ſe vera! Feet. 


The latter might be ſubdivided according to the 


number of their feet: thus, the millepet, word: lere, 
and Hider, would belong to different claſſes. 
But the method of multiplying would offer other 


characters better adapted to the principles of It, 


lnlects that we multiply by ſection, and that we 


may call. /eFiles, ramiparous, bulbiparous , &c. 
would form divers extremely well characterized 


orders. 
The method of growth and propagation of cer - 
tain millepedes would give room for very natural 


ſubdiviſions; for it is probable they are not the only- | 


inſets that grow and propagate after this manner. 
The ſecond general claſs, or that of inſects with 


a VARIABLE FORM, is divided into four ſubordi- 5 


nate claſſes. 5 
I. The claſs of falſe nymphs. 3 15 — ESE 34 


e | - 94, 29% e 


* See Ch. vili. of this Part. 6 | 
＋ Ibid, 5 xiv, of Part viii. and Ch, iv 7 of this Part, 
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III. The caſs of worm-ſkin-nymphs. 
IV. The claſs of chryſalides. | 
The inſects that belong to the claſs of 7/7 
nymphs are commonly produced with fix feet; and 
without wings. Under this form they leap, run, 
and ſeek their food, till the very moment, in which, 
quitting their laſt ſkin, they paſs from the rank of 
"creeping to that of winged inſets, At that time 
two tubercles, which were placed on the back of 
the inſet, and that conſtituted the Valſe nymph, 
8 pPurſt, and open a paſſage for the wings, which were 
1 folded and packed together in theſe incloſures like 
1 a4 flower in the bud ®, Of this number are dancing 
1 Birds, «crickets, graſhoþþpers, cicadæ, mole-crickets, 
1 b nel and water bugs, day-flies, ear-wigs, &c. &c. 
5 A ſpecies of this claſs affords a very remarkable 
4 character, which will probably be diſcovered in 
E þ = other ſpecies. of the ſame claſs, and may furniſh a 
E > _ ſubdiviſion. We know that moſt inſets ſhift their 
ſkins ſeveral times in the courſe of their life. We 


4 0 2 dare acquainted with the moultings or maladies of 
r the filk-worm : but after the laſt metamorphoſis, 
14 | inſects caſt away no more ſpoils. A beautiful ſpe- 


jd | . dies of thoſe flies which the ſhort duration of their 
= life has occaſioned to be ſtiled day. lies, has alſo a 
= BW . ſkin to caſt after it has received its wings, and it is 

= an exerciſe of great labour ro diveſt itſelf of it, 
- þ | wherein all its exterior parts are lodged as in ſo 
many caſes. on | 
Inſects that lately ranged themſelves under the 
claſs of nymphs, after having rejected the ſkin their 
— firſt form gave them, ſnhew all the parts of the fu- 
j - WW turc animal; but not having yet received the ne- 
70 _ » -* ceſlary degree of eonſiſtence to enable the inſect to 
3 make uſe of them, are borne upon their breaſt, on 


* 


'® See Chap, v. of this P art. para- penult. 
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which. they continue to lie without any exerciſe, 
being covered with a fine tranſparent ſkin, which 
being applied exactly on the ſurface of each of theſe 
parts, admits us to obſerve the form diſtinctly. This 
mean ſtate between the age of imperfection and that 


of perfection, conſtitutes the peculiar character of 


the nymph. Bees, uaſßs, hornets, drones, and many 
other flies, ants, beetles, &c. &c. undergo this 
kind of transformation. Almoſt all inſects are mo- 
tionleſs in the ſtate of the nymph : ſome of them 
however- retain the faculty of moving themſelves, 
and that with agility : of which the midge is an 
inſtance. 6 1 1 | 
Inſects that belong to the claſs of vorm. ſtin 
nymphs, when they aſſume the form of a nymph, 
do not caſt the ſkin their ancient' form gave them, 
but keep it, though without their adhering to it in 


the leaſt degree; almoſt in the ſame manner as a 


man can draw his arms backwards and forwards in 
the ſleeves of a night-gown without quitting it at 
the ſame time. This change is preceded, in thefe 
inſects, by that which is called the chlang ball, un- 
der which the animal does not exhibit any of the 
parts that form the nymph, but they afterwards 


ſucceſſively unfold and arrange themſelves +. 


This claſs may be ſubdivided, 

1. Into the claſs of oviform nymphs. 

2. Into the claſs of vermiform nymphs. 

Inſects of the firſt of theſe claſſes, conſidered in 
their ſtate of nymph, very much reſemble eggs. 
they have even been taken for them, though ſome 
retain the annular inciſions of the ſkin of the worm, 
which may ſerve to diſtinguiſh them by. You muſt 
conſider the worm-ſkin under which this ſort of - 
nymph is incloſed, as a real cone, or if you will, 


+ See Ch. vi .'of this Part, 
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like a caſe, that is ſo well fitted to its exterior part, 
as not only to prevent the diſcovering any.linea- [ 
ments of it, but likewiſe to deprive the animal of | 
all ſenſible motion. Flies that depoſit their eggs 
on meat, and putrified fleſh, many of thoſe that 
proceed from worms which are eaters of caterpil- 
lars, ſuch as frequent privies, and whoſe reſem- 
blance to bees has cauſed to be named bee: ſbaped, 
and ox. lies, &c. are ranged under this ſubordinate 
T > ; 
Inſects of the ſecond claſs or of that of vermi- 
form nymphs, xetain in this middle ſtate the form 
of a worm, ſo that the nymph differs from the latter 
e by its immobility. As yet we know of 
ut one ſpecies of inſect that belongs to this claſs, to 
wit, the fly called corflet-armed; but there is no room 
to doubt, that other ſpecies will be diſcovered to 
augment this claſs ; there is nothing ſingular in na- 
ture. | | | 
Inſects that appertain to the claſs of chry/alides, 
after having diveſted themfelves of the ſkin which 
their firſt form gave them, admit all the parts of the 
future animal to be plainly perceived; but not ſo 
diſtinctly as in the. nymph properly ſo called; by 
reaſon of a ſecond thick, opake, and cruſtaceous cafe 
that intirely covers them. 'The numerous and va- 
Tied family of butterflies range themſelves under this 
claſs, and we know that all butterflies have been 
caterpillars. 5 | 
The form of the chryſalides furniſhes ſome cha- 
rafters for ſubdiviſions of this claſs. Some of them 
are conic and ſmooth ; others are angular, or thick 
et with points, prickles, or hooks. _ 
Finally; the ſpider fl *, which belongs to the claſs 
of oviform nymphs, ſhould be ranged in a particular 
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order, in which in all probability it Will not renn 
ſolitary. oats 
CHAP. © 


E xplanation of metamorphoſes. The moultings or 
= maladies of inſets. | 


WE have already obſerved, that one animal does 
not differ more from another, than a worm 
from a nymph. And what renders this metamor- 
phoſis ſtill more ſurpriſing is, that it ſeems to be 
performed inſtantaneouſly, and almoſt agreeable to 
the fabulous account. 5 

What then is the procedure of nature in this re- 
ſpect? She in other inſtances advances by degrees. 
An inſenſible developement brings all organized bo- 
dies to a ſtate of perfection. Can this law, which 
is ſo univerfal, ſuffer any exception? A fact which I 
am going to relate will help us to penetrate this 
myſtery. 4 | | 

Let us confine ourſelves to caterpillars; they are 
ſufficiently known to us, ſince the filk-worm is a 
real caterpillar. + The caterpillar from time to time 
changes his ſkin, and that is common to him and 
moſt other inſets. Theſe moultings are termed 
maladies in the ſilk- worm, and they are ſo in effect. 
But it is very material to obſerve, that the ſkin 
which the caterpillar caſts off at each moulting is ſo 
complete, that it ſeems to be of itſelf a real caterpil- 
lar. There is found in it a head, eyes, a mouth, 
jaws, legs armed with hooks, ſtigmata, and gene- 
rally all the external parts proper to the infect. 

How is the caterpillar enabled to-diveſt itſelf of 
ſo many organs, and eloath itfelf with new ones re- 
ſembling the firſt ? Nothing can be more ſimple than 
this: new organs. were lodged in the old ones, as 
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in ſo many caſes or ſheaths. In changing its ſkin, 
the caterpillar had occaſion only to draw them away, 
and drew them away accordingly, becauſe the caſes 
proved too ſtrait. 

This jointing is fo real, . that it may be perceived 


by the naked eye. It may even be demonſtrated by | 


a very eaſy experiment, If, on the approach of the 


moulting, we cut off the kormer legs of the cater- 


pillar, ſhe will iſſue from her ſpoils without any 
legs at all. : 

Thus this er which we conſidered as a 
ſimple and ſingular being, was, in ſome meaſure, a 
multiplied being, or compoſed of ſeveral ſimilar be- 
ings, jointed into each other, and that ſucceſlively 
unfold themſelves. 

Hence ariſes a very probable conjecture: may not 
the chryſalis be lodged under the laſt ſkin the cater- 
pillar is to caſt off? May not this ſkin be a maſk 
that conceals it from our ſight ? 

A celebrated obſerver has, by a deciſive experi- 
ment, aſſured himſelf of the truth of this conjecture, 


Fe has attempted to remove the maſk, and is the 


£1ſt that has had the glory of ſucceeding in it: he 
Jas by this means diſcovered the chry/alis, in a 
manner very eaſy to be diſtinguiſhed. He has ſeen 
the ſix legs of this chryſalis to grow out of the fix 
former legs of the caterpillar, and all the other mem- 
bers of the latter to be wrapped or laid together un- 
der different parts of the former. 

The metamorphoſes of inſects, then, enter anew 
into the order of developements, and confirm it. 
The chryſalis, or rather the butterfly, for it is in the 
ſtricteſt ſenſe but a ſwaddled butterfly; the chryſa- 
lis, I ſay, pre - exiſted in the caterpillar. It does no 
more than unfold itſelf in it, and the caterpillar is a 
__ of - _— Prepared for FOES afar 1 
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this developement. It is, in ſome reſpects, to the 
chryſalis, what the egg; is to the chick. 55 
Our curioſity is excited at the ſight of theſe truths: 
we would fain look farther, and trace all thoſe pro- 
greſſive changes that happen within the inſect when 
it paſſes from the firſt period to the ſecond. We 
ſnould be glad to penetrate the myſtery of all theſe 
changes. We ſhould wiſh to ſurpriſe nature whilſt 
ſhe is buſy in perfecting and finiſhing her work, by 
cauſing it to paſs through ſeveral degrees of compo- 
ſition and conſiſtence. Art has not yet attained to 
that :- but we cannot too much exhort naturaliſts to 
direct their refearches towards this intereſting ſub- 
jet, which has ſuch ſtrict connections with the 
moſt intereſting parts of animal ceconomy. The 
above - mentioned facts contribute in ſome degree to 
clear up this obſcure matter, and may pave the way 
to new diſcoveries. abby 3 


CT. A ©. 


Facts relative to the method whereby metamorphoſes 
are performed. | 


N caterpillars, the inteſtinal bag is formed of two 
principal membranes, or of two very diſtin& 
ones, inſerted in each other. The exterior bag is 
compact and fleſhy. The interior is thin and tranſ- 
parent. A few days before the metamorphoſis the 
caterpillar diſcharges and rejects with its excrements 
the membrane that lines the inſide of its ſtomach 
and inteſtines. 35 
A greaſy matter, which is commonly yellow, and 
diſperſed throughout the whole inſide of the cater- 
pillar, and there takes the name of corpus craſſum 
increaſes more and more in thickneſs after the me- 
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tamorphoſis, and ſeems to be with regard to the 
chry/alis the ſame as the yolk of the © egg was imagined 


to be to the chick. 
During the metamorphoſis, we can diſcern cluſ- 


ters of air · veſſels, that iſſue from the #igmata of the 
chryſalis, and remain fixed to the ſpoils of the cater- 
illar. 
x" The ſame thing is obſerved in the different moult- 
ings that precede th®metamorphoſis. 

Immediately before and after the transformation, 
all the parts of the chryſalis are extremely ſoft. 
They acquire a confiſtence only by inſenſible de- 
grees. We may lawfully infer from hence, that at 
the moſt diſtant times from the transformation, the 
chryſalis is nearly fluid. You have ſeen * that the 
vegetable and animal are at firſt only a kind of jelly. 

The ſuperfluous liquors that bathe the inſide of 
all the parts of the chryſalis, muſt evaporate, in or- 
der that theſe parts may acquire the degree of con- 
ſiſtence ſuitable for them. That is effected by an 
inſenſible perſpiration, but which is ſometimes ſo. 
copious as to equal the twentieth part of the weight 
of the inſect. 

If we retard this perſpiration, either by applying 
to the chryſalis a varniſh impenetrable by the water, 
or by holding it in cold water, we ſhall prolong its 
life in a direct relation to the diminution of the per- 
ſpiration. The contrary will happen, if we expoſe 
it to a warmer air than that to which it was naturally 
expoſed; for inſtance, to that of a ſtove, 

Thus an inſect, which, if left to itſelf, would 
have lived but a few weeks, may by this means not 
finiſh its career before the end of ſome months, or, 
on * oontrarx may accompliſh it in a few days. 

ae | 
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The caſe is nearly the ſame with reſpect to a hen's 
egg, as it is with a chryſalis. That muſt alſo per- 
ſpire, and to a conſiderable degree: if it be ſmeared 
over with varniſh, or ſimply with fat, we may pre- 
ſerve it freſh' for the ſpace of ſome months. 
Were thoſe ſavages of America, who paint them- 
ſelyes with various colours, or dawb themſelves 
with a thick layer of greaſe, confirmed in this ſtrange 
practice by reaſons of health? Has the exceſſive heat 
of the climates they inhabit, taught them the uſe- 
fulneſs of this precaution ? The ſcrupulous Hotten- 
tots, who are obſervers of theſe cuſtoms, attain to 
a great age. The people of the north alſo live to be 
very old. Fiſhes, that perſpire ſtill leſs, live for 
ages. Monkies, dormice, and many other ſpecies 
of animals, paſs the winter in a kind of lethargy ; 
as they tranſpire at that time but very little, they 


have no occaſion to eat. | 


In a ſhort time after the butterfly quits the co- 
vering of the chryſalis, he diſcharges himſelf afreſh, 
and what he rejects ſeems to be a heap of diſſolved 
fleſh. The red colour which theſe dejections ſome - 
times affect, diſcover to us the natural cauſe of the 
pretended rains of blood. 5 

Let us venture, by the feeble light of theſe facts, 
to advance a few paces into the obſcure paths of 
metamorphoſes. 4 | 


34 K RF. 


Shetch of a theory of metamor profes. 


N inſect that muſt moult five times before it is 

* inveſted with the form of a chryſalis, is a com- 
pound of five organiſed bodies, incloſed within each 
other, and nouriſhed by common viſcera, placed in 
the center. pt 
As 
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As the bud of a tree is to the inviſible buds it 
incloſes, ſo is the exterior part of a caterpillar newly 
hatched to the interior bodies it conceals in its bo- 
ſom. | | £2 

Four of theſe bodies have the ſame eſſential ſtruc- 
ture, and this ſtructure is that which is peculiar to 
the inſect in the ſtate of a caterpillar. The fifth 
body, which is very different, is that of the chry/a- 
a | | | 

The reſpective ſtate of theſe bodies is in propor- 


tion to their diſtance from the centre of the animal. 


Thoſe that are fartheſt off, have more conſiſtence, 
or unfold themſelves ſooneſt. 

When the exterior body has attained its full 
growth, the interior, which immediately follows, is 
by that time conſiderably unfolded. It ſoon finds 
itſelf lodged in too narrow a compaſs. It ſtretches 
on all ſides the ſheaths that encompaſs. it. The 
veſſels which convey the nouriſhment to theſe co- 
verings, being broken or ſtifled by this violent diſ- 
tenſion, ceaſe to att. The ſkin wrinkles and dries: 
up. At length it opens, and the inſect appears 


cloathed with a new ſkin and new organs. 


A faſt of a day or two precedes each moulting. It 
is probably occaſioned by the violent ſtate in which 


all the organs then are. Perhaps it might be alſo 


neceſſary in order to promote the ſucceſs of the ope- 


ration, and prevent obſtructions, ſettlings, &c. 


Be this as it may, the inſect is always very weak 
after every moulting. All its organs are yet affected 
by the ſtate they were in under the covering they 
are juſt diſengaged from. The ſcaly parts, as the 


, head and legs, are almoſt intirely membranous, and 


are all imbued with a liquor that inſinuates itſelf be- 
twixt the two ſkins, and facilitates their ſeparation. 
But this moiſture evaporates by degrees: all the parts 
acquire a. conſiſtence, and the. inſect is in a condition 
215 to 
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to act. The ficſt uſe that ſome ſpecies of caterpil- 
lars, which live only on leaves, make of their new 
teeth, is to devour greedily their ſpoils: ſometimes 
they will not even wait for doing it, till their jaws 
have received their full degree of ftrength. Can 
theſe ſpoils be a proper aliment to renew and in- 
creaſe their ſtrength'?: Some caterpillars have like- 
wiſe been ſeen to gnaw the-ſhells of their eggs after 
they have iſſued from them, and even that of the 
eggs of ſuch caterpillars as have not been hatched. 
When we have once conceived that all the exte- 
rior. parts of the ſame kind are jointed into each 
other, or laid one on another, the production of new 
organs has nothing embarraſling in it, and with re- 
gard to this there ſhould not be any eſſential differ- 
ence betwixt the five moultings we have ſuppoſed 
to precede the transformation. Nothing more is re- 
quiſite in all that, but a ſimple developement. 

hut it is not abſolutely the ſame with reſpect to 
changes that happen in the. viſcera before, during, 
and after the metamorphoſis. Here the light that 
ſhould guide us is almoſt intirely extinguiſhed, and 
we are conſtrained to grope in the dark, 

It does not appear that the inſect changes its viſ- 
cera as it does its ſkin,” Thoſe which exiſted in the 
caterpillar, exiſt likewiſe in the chryſalis; but they 
are modified, and it is the nature of theſe modifica- 
tions, and the manner by which they are performed, 
which we are deſirous of penerraning, but elude our 
reſearches. . 

We have ſeen *, that a little before the meta- 
morphoſis, the caterpillar rejects the membrane that 
lines the inſide of the inteſtinal bag. This bowel 
which has hitherto digeſted only pretty groſs food, 
muſt hereafter digeſt that which is s extremely gell 
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cate. The blood that circulates in the caterpillar, | 
from the hind- part towards the head, circulates a 
contrary way after transformation! If this inverſion 
be as real as obſervations ſeem to indicate, what 
idea does it not give us of the changes the infide 
of the animal experiences? Thoſe which the cireu- 
lation of the blood in a new born infant undergo, 
are in a manner nothing in compariſon of them. 

I have aſſerted, that it does not appear that the 

inſect changes its viſcera: this is not ſtrictly true, 
if we place the Zrachee in the rank of viſcera. I 
have cauſed to be remarked, that during the moult- 
ing, there are ſeen cluſters of theſe veſſels which 
follow the {| poils, and are caſt off along with them *. 
New trachææ are then ſubſtituted in the room of the 
old ones: but how is this effected? How are the 
lungs replaced by other lungs? The more we en- 
deavour to fathom this matter, the obſcurer it 
grows. But what ſubject in phyſics is there, in 
Which we do not meet with like difficalties, when 
we would dive to the bottom of them ? It ſeems 
that our preſent condition permits us to ſee only the 
firſt ſurface of things. 

Whilft nature is labouring to change the viſcera, 
and to give them a new life, ſhe is employed at the 
ſame time in the developement of divers organs, 
which were uſeleſs to the inſe& while it lived under 
the form of a caterpillar, and which the new ſtate 
whereunto it is called renders neceſſary for it. The 
better to enſure the ſucceſs of her different opera- 
tions, ſhe cauſes the inſet to fall into a deep ſleep, 

during which ſhe carries on her work at leiſure and 
| W er degrees. 

The corpus orafſim; which is a delicate ſabſtance; 
prepated long before, ſeems ta be the principal 
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foundation of the nouriſhment ſhe diſtributes into 
all parts, in order to bring them to perfection. The 
evaporation of the aqueous or ſuperfluous humours, 
makes way for the elements of the fibres to ap- 
proach each other and unite more cloſely. From 
thence proceeds an augmentation of the conſiſtence 
of all the organs. The little wounds which the 
rupture of ſeveral veſſels has occaſioned in divers 
parts of the inſide, conſolidate inſenſibly. Thoſe 
parts which had been put into a violent exerciſe, or 
whoſe forms and proportions had been modified to 
a certain degree, conform themſelves gradually to 
theſe changes. The liquors which are obliged to 


paſs through new chanels, take that direction by 


little and little. Laſtly, the veſſels which were 
proper to the caterpillar, ſome of which occupied 
a conſiderable place within it, are effaced or con- 
ver ted into a liquid ſediment, which the butterfly 
rejects after having laid aſide the ſheath of the 
Each metamorphoſis has its particular modifi- 
cations, that prepare and complete it. The worm- 
ſkin * ſeems at firſt to be only a kind of pap of va- 
rious conſiſtence, and that affords nothing or- 
ganized. Would you ſuffer yourſelf to be deceived 
by this appearance ? Are you capable of admitting 
that the molecules of this ſoft ſubſtance, by grappling 
with each other, may form an animal, as we make 
a Cheeſe ? You would bluſh at ſuch phyſical know- 
ledge as this: however, ſome celebrated natural 
philoſophers have not been aſhamed to aver it, which 
is itſelf one of the moſt ſtrange phenomena of our 
age, this age of philoſophy. You have been lately 
informed, that the organs, which are as yet very 
ſoft and almoſt fluid, take their conſiſtence from 
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the evaporation of the ſuperfluous liquid. If we 


accelerate the evaporation, we ſhall the ſooner bring 
them to this ſtate of conſiſtence. With this view, 


let us bake our worm: ein nymphs : this pap, which 


ſeemed not to be organized, will become very thick, 
and will ſhew us all the parts of the nymph. Theſe 
parts then pre- exiſted at their firſt appearance; but 
their fluidity and tranſparency concealed them from 
our ſlight. You are alſo in this place brought back 
again to the chick, which has likewiſe its metamor- 
Phoſes, the myſtery of which has been unveiled to 


you f. 
c HAP. XII. 
Reflections on metamorphaſes. 


HEN we conſider with a metaphyſical eye 
the metamorphoſes of inſects, we are ſurpriſed 
at the ſingularity of the means which the AUTHOR 
of nature has thought proper to make choice of, in 
order to bring the different ſpecies of animals to 
perfection. 
Wherefore is the butterfly not bred a butterfly ? 
Why does it paſs through the ſtate of a cater- 
pillar, and that of a chryſalis? Why do not all the 
inſects that metamorphoſe themſelves undergo the 
ſame changes? Whence does it happen, that amongſt 
the ſpecies that aſſume the form of a nymph, ſome 
ſhed the ſkin of the worm, whilſt others retain it ? 
How does it alſo come to paſs, that amongſt ſuch 
- Inſects as paſs through the ſtate of the worm-/hin 
nymph, ſome even take that form in the very belly 
of their mother? | 
Theſe queſtions, like all thoſe which may be 
Marted concerning eſſences, derive their ſolution 
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from the general ſyſtem which is unknown to us. 
If all the degrees of perfection ought to be com- 
plete, there would probably be a gap in conſequence 
of it, if inſects that metamorphoſe themſelves had 


not 3 called into exiſtence. 


Amongſt animals, ſome are produced lying, ans 
ſuch as they will eſſentially be during. the whole 
courſe of their life. 

Others come into tne world incloſed in an egg, 
from whence they come forth under a form that ad- 
mits of no variation. 

Others are brought forth in a ſtate that differs but 


| little, with reſpect to ſtructure, from that which 


is proper to the age of maturity. 
Some after their firſt production, ſucceſſively aſ- 
ſume various forms, that are more or leſs different 
from that which conſtitutes the ſtate of perfection. 
Others, laſtly, go through part of theſe tranſ- 
formations in the belly of their mother, and are 
bred of an equal ſize to that which gave them being. 
I omit the ſpecies compriſed under W general 
8 ; 
But without endeavourin; g to penetrate into the me- 
taphyſical cauſe of metamorphoſes, let us obſerve 


attentively the fact, and its immediate conſequences. 


Let us conſider the variety which thoſe metamor- 
phoſes diſperſe throughout nature. A ſingle indi- 
vidual unites within itfelf two or three different 
ſpecies. The ſame inſect ſucceſſively inhabits two 
or three worlds: and how great is the diverſity of 
its operations in theſe various abodes ! 

Let us alſo remark to what degree the relations, 
which the fly or butterfly maintain with the beings 
that furround them, are multiplied by their metamor- 
phoſes. Let us fix our attention on the cone of the 
ſilK-worm; and admire what a number of hands 
and machines this little ball ſets to work. What 
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__ prodigious riches ſhould we have been deprived of, 
1 had the butterfly of the ſilk- worm been originally 
produced in that form 

Inſects that undergo transformations, have not 
yet afforded us any ſpecies that multiplies by lips and 
ſhoots. This will not ſurpriſe us, when we reflect 
on the great compoſition of the bodies of theſe in- 
ſets, and on their moſt eſſential reſults. But let 
os us not be too haſty in our judgment, nor conclude 

that the property of multiplying by {lips and ſhoots 
; is incompatible with metamorphoſes. Nature is too 
little known to us, to give us a right to form ſuch 
WT concluſions, Vine-fretters and polypus's have fur- 
iff niſhed us with good preſervatives againſt too ge- 
| neral concluſions . 


; CHA P. XIV. | 
o the ni of inſets that metamorphoſe theng 


ſelves. 


x QINCE it has been proved that the caterpillar is 

1 the butterfly itſelf that creeps, brouſes, and 
*F} ſpins, and that the chryſalis is alſo the butterfly 
oh 1 ſwathed together, it is pretty evident that there are 
1 not in the butterfly three /e or three perſons. 
. The ſame individual feels, touches, taſtes, ſees, 
* 5 acts by different organs at different periods of its 
15 life. It has at one time ſenſations and wants that 
„tit has not at another, and theſe wants and ſen- 
| _ + Aationsarealwaysinarclation to the organs that ex- 

cite them. We muſt not embarraſs this ſubject with 

difficulties that do not immediately flow from it. 
We ſhould not extend our curioſity beyond the li- 


mits alligned i it by reaſon. 


+ Chap. ix. xvi, xvii, of Part viii. 
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